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FOREWORD

The U.S. Army Research Institute for the Behavioral and
Social Sciences (ARI) provides research, development, and appli-
cations support to ensure that soldier-related issues are con-
sidered in the weapon system acquisition process. The Future
Battlefield Conditions team of the ARI Field Unit at Fort Knox,
Kentucky, performs research on soldier performance and training
issues by using simulation-based evaluations to investigate con-
cepts and early training requirements analyses of future systems,
such as those for command, control, and communications (C3).

This evaluation was conducted under the Science and Tech-
nology task entitled "Training Requirements for the Future Inte-
grated Battlefield." ARI's involvement in research on future
battlefield conditions supports two Memoranda of Understanding.
One, between ARI and the U.S. Army Armor Center and School, is
on Research in Future Battlefield Conditions and was signed on
12 April 1989. The second, between ARI and the Tank Automotive
Command, is on the Combat Vehicle Command and Control (CVCC)
system and was signed on 22 March 1989.

ARI has briefed the CVCC research and development program to
the Commanding General, U.S. Army Center and School, the U.S.
Army Armor School's Directors of Combat Developments and Training
and Doctrine, representatives from the Tank Automotive Command,
Project Manager Training Devices, and the Training and Doctrine
Command System Manager--Simulation Network.

CVCC is a functional configuration of futuristic combat
vehicle command, control, and communications capabilities housed
and evaluated in a simulation facility at Fort Knox. This report
describes the assessment of operator workload associated with the
CVCC. Tank commanders evaluated the CVCC in offensive and defen-
sive operations conducted in CVCC-configured M1 simulators of the
Close Combat Test Bed. For more than 75% of the tasks surveyed,
CVCC users reported no change or reduction in workload compared
with the conventional M1 baseline. These and other workload
findings are reported, together with insights on workload assess-
ment techniques effective in CCTB. This evaluation demonstrates
the continuing contributions that advance distributed processing
simulations make to early developmental investigations of new
system concepts.

ED A .IHSN4
Technical Director
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WORKLOAD ASSESSMENT FOR THE COMBAT VEHICLE COMMAND AND CONTROL

COMPANY-LEVEL EVALUATION

EXECUTIVE SUMMARY

Requirement:

This report provides the workload assessment results of an
evaluation of the Combat Vehicle Command and Control (CVCC) sys-
tem, a functional configuration of futuristic command, control,
and communications capabilities for combat vehicles.

Procedure:

Tank crews consisting of a tank commander (TC), driver, and
gunner conducted combat missions in Close Combat Test Bed (CCTB)
Ml tank simulators. The experimental group's simulators were
equipped with the CVCC. The baseline group manned conventional
M1 simulators. All crews were familiarized with the CCTB, per-
formed practice exercises, and received instruction in completing
the workload assessment instrument; TCs assigned to the CVCC con-
dition received additional training on CVCC operation. Two 3-
hour, company-level scenarios, one defensive and one offensive,
were conducted with seven manned simulators. The semiautomated
forces of CCTB rounded out the friendly forces company with six
tanks and provided the opposing enemy forces.

The workload assessment instrument used the six NASA-TLX
(Task Load Index) scales to obtain subjective workload ratings.
The instrument provided a task list from which TCs selected and
then rated for workload tasks performed during specified events
in the scenario. Seventeen of the tasks from this list were
designated as global tasks. TCs provided an additional set of
workload ratings for these tasks. Workload assessment took place
at the completion of the offensive and defensive scenarios.

Findings:

Workload for 10 of the 17 global tasks was not significantly
different for CVCC users compared with M1 baseline users or for
various TC duty positions. The seven tasks showing increases or
decreases in workload are identified in the following paragraphs.
Scenarios did not result in workload difference for any of the 17
tasks.
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Compared with the M1 baseline, users of the CVCC reported
significantly higher workload for preparing and sending three
types of reports: spot, contact, and call for fire. Workload
increases were associated with increased effort, frustration, and
time demand in using the CVCC. Workload did not vary as a func-
tion of duty position for these tasks.

For two navigation tasks--determine location and monitor/
correct route progress--the CVCC resulted in lower workload com-
pared with the M1. Workload savings were attributed primarily to
a decrease in mental demand and time demand, respectively. A
related task--direct a scheme of maneuver--revealed higher work-
load for company commanders using the CVCC. Platoon leaders did
not demonstrate a significant difference in workload between the
CVCC and Ml baseline.

Only one task related target acquisition and firing revealed
significant workload differences. These differences were associ-
ated with duty position and not with the use of the CVCC. Com-
pany commanders rated their workload for coordinating sector
searches lower than other TCs in the company, none of whom dif-
fered significantly in their perceived workload.

The global task rating approach was found to be more effec-
tive in assessing workload differences than the event-based ap-
proach. Transformation of workload ratings to deviation scores
and the analysis of workload differences using the diagnostic
capability of the NASA-TLX scales were useful analytical tools
for CCTB workload evaluation.

Utilization of Findings:

During the early concept evaluation of the CVCC system,
operator workload associated with a functional configuration of
the CVCC was evaluated in CCTB. Using these data, together with
system and unit performance measures, training developers can
identify potentially problematic tasks associated with futuristic
equipment. In addition, commanders, program executives, and com-
bat developers can identify system design or utilization for this
new system concept. This effort also provides methodological
contributions for assessing operator workload in advanced dis-
tributed processing simulators.
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WORKLOAD ASSESSMENT FOR THE COMBAT VEHICLE
COMMAND AND CONTROL COMPANY-LEVEL EVALUATION

Introduction

Future combat vehicles are likely to include improvements in
the integration of information, navigation, and fire control
subsystems. These improvements will be achieved by providing the
vehicle commander with an integrated workstation from which he can
monitor, direct, and control all vehicle subsystems. From this
workstation the commander can initialize and test subsystems,
access and update his crew's subordinate displays and controls,
monitor the location and orientation of his vehicle and primary
weapon system on the battlefield, and manage combat event
information. The ability of the commander to control the content
and flow of information and to exercise his span of control more
effectively is essential for higher level integration across
combat systems.

This integrated workstation would provide the commander with a
technological tool for directing his vehicle and crew and perhaps
for influencing the actions of other crews as well. However, by
automating some functions and introducing new capabilities for
information processing, the technology changes how the commander
performs command and control. Relieved of some requirements to
interact directly with crew members or to physically control
vehicle actions, the commander becomes more a monitor of events
and manager of information. This shift raises the question of
whether the form and function of the technology is correctly
matched to the skills and aptitudes of the operator.

The U.S. Army Research Institute at Fort Knox is investigating
this and other functional design and operational effectiveness
issues related to future combat vehicle command, control, and
communication (C3) system concepts. Through the use of soldier-in-
the-loop simulation, functional representations of C3 technologies
are being used to evaluate system features before concepts are
finalized. This research is aimed at evaluating the operational
effectiveness of alternative systems, assessing related soldier-
machine interface issues and identifying preliminary training
requirements associated with the systems.



One important advantage of examining system functions in
simulation is that the operator's mental workload can be assessed

together with other soldier performance and operational effec-
tiveness issues. Workload assessment is one means of determining
the potential mismatch between high technology C3 systems and
operator skills. For example, in a survey of commercial airline
pilots conducted by Curry (cited in Kantowitz & Casper, 1988), 79
percent of the pilots agreed that they use automation devices
because they are useful. However, 36 percent disagreed that
automation reduces overall workload. A number of researchers have
described the negative workload impacts that often are associated
with the introduction of automated aids for complex operator
workstations (e.g., Colle, Amell, Ewry & Jenkins, 1988; Weirwille,
Rahimi, & Casali, 1985).

This report describes workload assessment of functional
prototypes of C3 systems being considered for implementation on
future battlefield armor systems. An evaluation of the systems was
conducted on the Close Combat Test Bed (CCTB), formerly referred
to as SIMNET-D, a specialized facility of reconfigurable
simulators located at Fort Knox, Kentucky. CCTB provides a
capability to experimentally manipulate combat vehicle designs,
doctrine, tactics, or training, and observe impacts on key soldier
performance measures. CCTB is particularly useful for command and
control investigations, since the computer-based control of the
simulations provides a convenient interface with the command and
control information collection and management functions.

Workload assessment was one part of the overall evaluation of
the C3 systems. The complete evaluation examined the impact of the
systems on unit performance, device function utilization, and user
acceptance. Descriptions of these aspects of the evaluations are
provided in a research report by Leibrecht et al. (in prepara-
tion). The present report focuses on the subjective ratings of
workload by the company commanders, platoon leaders, and other
tank commanders participating in the evaluation.

The following sections describe the general features of CCTB,
the two command and control configurations evaluated, the workload
assessment approach adopted for this experiment, and the specific
objectives of the workload assessment.

2



CCTB Description

CCTB is a key component of the U.S. Army's growing inventory

of man-in-the-loop simulators. Originally developed under a

program to implement advances in distributed processing and

computer networking, CCTB is a research and development facility
that permits rapid modifications to crew station hardware and

software. Important features and characteristics of CCTB are
summarized below. Detailed descriptions of CCTB are available in

Dubois and Smith (1989), Garvey and Radgowski (1988) and Per-

ceptronics (1987).

A single enclosure contains workstations for the four man M1

tank crew -- tank commander, gunner, driver and loader. The layout
of the crew compartment resembles that of an Ml tank. Controls and
indicators replicate those of the actual equipment, and non-
critical controls and functions are represented in full-scale
figures. Vision blocks and optical systems such as sights permit
the crew to view a computer-generated image of the battlefield.
Radio communication capabilities also are available. For this
evaluation, Single Channel Ground and Airborne Radio Sub-system-
VHF (SINCGARS) functions were implemented.

The individual tank simulators are interconnected across a
common network that permits the exchange of continuously changing
vehicle (e.g., speed, current location) and combat event
information (e.g, ballistic impacts, resupply operations). Each
simulator shares the same terrain data base, which in this
evaluation was a 75 km square area of Fort Knox, Kentucky. The
on-board computer continuously updates and repaints the different
views of the battlefield available through vision blocks and
sighting systems. These views include terrain features, friendly
and enemy tactical vehicles, and weapons effects (e.g.,
explosions, dust clouds).

Integrated force-on-force combat is achieved by providing
each simulator crew the ability to operate independently and
engage the enemy in its combat area. This permits commanders to
conduct tactical operations, such as fire and maneuver, on the
simulated battlefield. The tank commanders of each simulator
exercise command and cont-ol as they would in actual tanks.
A semi-automated opposing force (OPFOR) employs enemy tanks,

3



infantry fighting vehicles, aircraft, and support vehicles on the

battlefield. In simulated battles with the enemy, commander and

crew skill determine the tank's effectiveness and vulnerability.

Command. Control and Communication Systems

Two C3 system configurations were evaluated on CCTB during

this evaluation: the Intra-Vehicular Command and Control (IVCC)
system and the Combat Vehicle Command and Control (CVCC) system.

The CVCC was designed to represent more advanced and futuristic

technology. It contains improvements to a number of the functional
capabilities provided by IVCC and adds several important new

functional capabilities including the capacity to communicate with
similar systems in other vehicles. A detailed description of the
CVCC system is provided in Leibrecht et al. (in preparation).
Table 1 summarizes the major differentiating features of each
system. The baseline system was the M1 simulator.

The CVCC configuration represents an advanced concept for the
functional integration of three subsystems -- the InterVehicular
Information System (IVIS), the Position Navigation System
(POSNAV), and the Commander's Independent Thermal Viewer (CITV).
Earlier research on the IVIS (DuBois, 1990), .POSNAV (DuBois &
Smith, 1989) and the CITV (Quinkert, 1987) resulted in specific
guidance on the functions, capabilities, and operational
characteristics necessary for effective use of these subsystems.
The prototypes employed in this research incorporated this
guidance.

The IVIS and POSNAV are separate capabilities controlled and
operated by the tank commander (TC) on a single control panel and
display called the Command and Control Display (CCD). The CCD,
situated at eye level to the front right of the TC, is divided
into four areas: (a) a map display, (b) dedicated menu keys,
(c) an "own location" area, and (d) an information display area.
In the center of the map display is an icon of the commander's own
tank. The tank's location is continuously updated by POSNAV and
displayed on the CCD. As the tank moves, the map scrolls to

coincide with the change in location. The dedicated menu keys call
up variable menus and templates for (a) various types of combat
reports (e.g., contact, call for fire, logistics) completed by
selecting listed items (b) map functions and (c) route planning.
Time, date, and location information is automatically added to the
reports. The map display may contain icons of other friendly or

4
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Table 1
* Comparison of Features of the CVCC and IVCC Systems

Duty D~~DuyDevice CVCC IVCC
Position

Tank CCD Create, send, and receive, critical Create critical battlefield reports
Commander battlefield reports

Receive, display, and relay Fragmen-
tary Orders (FRAGOs) and tactical
overlays

See his vehicle location and headig See his vehicle location and heading
See the locations and headings of
other friendly vehicles

Display digital terrain features on the
tactical map

Save copies of all reports, FRAGOs, Save copies of all reports and routes
and routes created, received or sent created

See the orientation of his main gun and See the orientation of his main gun and
CITV CITV

POSNAV Create, send, and receive route Create routes
information (i.e. waypoints)

Pass critical navigation information to Pass critical navigation on information to
the driver the driver

CITV Scan the battlefield and acquire tagets Scan the battlefield and acquire targets
See thermal images as white hot or See thermal images as white hot or

black hot black hot
Change from a 3X to 1OX sight Change from a 3X to IOX sight
See what appears in the gunner's sight See what appears in the gunner's sight
Set a sector for auto scan Set a sector for auto scan
Immediately designate critical enemy Immediately designate critical enemy

targets targets
Stack up to 4 enemy targets in a taget

queue
Identify targets as friend or foe (IF-F)

Driver POSNAV Use the Steer-to display to get to the Use the Steer-to display to get to the
next waypoint next waypoint

Read the distance to the selected Read the distance to the selected
waypoint waypoint

Gunner CITV Select targets from the target queue

Other Features CVCC IVCC

The CCD is in color The CCD is black and amber
The CCD tactical map can show The CCD tactical map does not show

selected terrain features terrain features
The cursor control on the commander's The cursor control on the commanders

control handle OR the touch screen control handle must be used to
can be used to operate the CCD operate the CCD

The CITV target stack and identificajon
friend or foe (IFF) system are
operational

From CCTB Cormat Vehicle Command and Control (CVCC): Draft Users Guide, by Paul G. Smith. August 1990,
Cambridge. MA: Bolt Beranek and Newman. Inc.
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enemy vehicles. Information entered on the CCD can be stored and

retrieved.

The route planning function of POSNAV allows the TC to plot a

series of waypoints on the map display. These waypoints can be

stored and communicated to the tank driver in the form of a
steer-to display. This display provides the driver a distance
reading from the present location to the next waypoint, together
with an indicator of deviation from the intended course.

The CITV, situated to the immediate left of the CCD, is a
infrared target acquisition and surveillance system for dedicated
use by the TC. The system permits the TC to view the battlefield
on a display screen independent of the Gunner's Primary Sight
(GPS) in either an automatic or manual scan mode. The same low
(3X) and high (10X) power magnifications, and black hot-white hot
image contrasts available on'the GPS are found on the CITV. A
target designate feature permits the TC to slew the turret and GPS
to coincide with the CITV line of sight for target hand-off to the
gunner.

The CVCC configuration of IVIS, POSNAV and CITV automates
some tasks for the TC (such as sending reports digitally through
SINCGARS), provides more complete information (e.g., a map with
terrain features, other tank locations) and provides more
functions (e.g., a capacity for storing target locations called
target stacking) than the IVCC configuration. The IVCC lacks a
number of the CVCC features, most importantly the capacity to send
and receive digital messages such as reports and positions. Tables
1 and A-1 of this report, and a task analysis of these systems
(Wigginton & O'Brien, in preparation) contain more detailed
descriptions of the potential impacts of CVCC and IVCC design
features on task performance.

Workload Assessment

The Concept and Definition of Workload

As several researchers have noted, there is no universally
accepted definition of workload (e.g., Kantowitz & Casper, 1988;
Moray, 1982). Definitions have been offered that describe workload
in terms of attention (Jex, 1988), information processing (Gopher
and Donchin, 1986) and multiple resource allocation (Wickens,

6



-E4) . The wide variety of workload definitions are associated

more with justifying particular methods for assessing workload

-'an with describing well-developed theoretical models of workload

(Lysaght et al., 1989). In general, definitions of workload

involve the following components of the workload concept:

1. The capacity of the operator of a system to perform tasks

2. The limitation of time available to perform tasks, and

3. The psychological experiences of the operator while
performing tasks

These components draw together conceptually the interrelated
influences of the external situation (i.e., task difficulty and
time demands) and the operator's individual capabilities (e.g.,
perceptual, cognitive, physiological resources) for responding to
situational demands. Workload may be defined as the operator's
experience of a. discrepancy between demands to perform and his or
her capacity to meet these demands.

The importance of the concept of workload (frequently
referred to'as mental workload) is that it highlights operator
capabilities and the allocation of these capabilities as
determinants of performance. Under moderate levels of workload,
increased demands on an operator may be met with no observable
performance changes. However, with further increases in workload,
the capacity of the operator to continue performing at
satisfactory levels or to meet new demands (e.g., perform another
task concurrently) may be impaired. Workload assessment identifies
this potential impairment. The assessment of workload may also
provide clues to the sources of the impairment. Therefore, under
conditions of both satisfactory and impaired performance, workload
assessment may provide useful information about the ability of the
coerator to successfully complete the tasks comprising a mission.

A practical rather than a theoretical position on workload
cuided our review of the existing methods of workload assessment
for the current CCTB application. The focus on practicality
promoted the requirement that efficient means be used to assess
workload in CCTB. Since the purpose of this research was not to
test the implications of a workload theory, a broad range of
techniques was open for evaluation.

7



Criteria for selecting a workload assessment approach are

considered first. This is followed by a review of the major

classes of current workload assessment techniques. This section on
workload assessment concludes by identifying the specific

assessment techniques selected for this C3 system evaluation.

Criteria for Workload Assessment Techniques

O'Donnell and Eggemeier (1986) list five criteria for

selection of workload assessment techniques for a particular

application. These are:

1. Sensitivity - the capability of a technique to detect
changes in the levels of workload imposed by task demands.

2. Diagnosticity - the capability of a technique to identify
the source of the workload imposed on the operator, e.g.,
different types of capacity or resources.

3. Intrusiveness - the tendency of the technique to degrade
ongoing primary task performance or to interfere with an
operator's performance of the task.

4. Implementation - factors related to ease of implementation
of a workload instrument.

5. Acceptance - the degree of the operator's ability and
willingness to utilize the technique.

Ideally, a technique should meet all of these criteria. In
actuality, techniques meet some of these criteria or optimize a
few (O'Donnell & Eggemeier, 1986; Wickens, 1984). The CCTB
environment would require particular attention to the final three
criteria. Because the exercise scenarios that are typically
examined in CCTB can not be interrupted for workload assessment,
techniques considered intrusive had to be avoided. In addition,
since operators are under a tight training, performance, and
evaluation schedule, ease of implementation and acceptance needed
to be maximized. Thus, we selected a workload method in a two-step
process. First, we identified methods that could meet the
intrusiveness, implementation, and acceptance constraints. From
these methods, we selected the method that could provide the
sensitivity and diagnosticity within the CCTB environment.

8



Wnorkload Assessment Technigues

Techniques for workload assessment are classified into three
major groupings: performance-based methods, physiological
measures, and subjective techniques. Each of these methodologies
were reviewed to identify techniques appropriate to the CCTB

company-level evaluation.

Performance-based methods. Performance-based methods are
divided into primary task measures and secondary task measures.
Primary task measures use direct measurement of operator
performance on the system as the basis for workload assessment.
Workload increases are assumed to be indexed by performance
degradation. Secondary task methods index workload by introducing
a second task to be performed concurrently with the primary task
of interest. Workload on the primary task is measured by
performance on the secondary task (O'Donnell & Eggemeler, 1986).
Both of these performance assessment approaches require deliberate
manipulation of the tasks provided to the operator. However, the
experimental design of the present evaluation relied on mission
exercises that did not involve experimental manipulations at the
task level. Since a workload assessment approach that requires
manipulations of primary task difficulty would violate the
intrusiveness and implementation strictures of the evaluation,
primary task methods were excluded from further consideration.

Physioloaical Measures. Visual scanning patterns, pupillary
responses, and changes in heart and respiratory rate are examples
of physiological measures that have been used to detect workload
differences. Common to all physiological measurement techniques is
instrumentation that places sensors or transducers on the
operator, or records observable events such as pupillary responses
by means of video cameras. While the instrumentation may not
directly interfere with operator performance, the preparation of
the operator and the constraints imposed (i.e., restricting the
area of movement) makes these techniques intrusive from a
practical standpoint. Therefore, they were considered too
problematic for use with CCTB.

Subjective Methods. The ability of operators to judge or
evaluate their cognitive and affective experiences associated with
performing tasks is the basis for subjective workload assessment
methods. Subjective methods appear to come closest to measuring
the essence of mental workload if the emphasis of workload
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assessment is on the mental rather than the physical aspects of

work (Wickens, 1984). This methodology has much to recommend it in

terms of the evaluation criteria listed earlier. Despite some

misgivings in the literature about the validity of subjective

methods (e.g., Gopher & Donchin, 1986), sufficient evidence has

accumulated to indicate that subjective methods are sensitive to

changes in workload. Issues of validity and the utility of

particular subjective methods are reviewed in the following.

Subjective methods may be categorized as (a) questionnaires

and interviews and (b) rating scales (Lysaght et al., 1989).

Because quantitative results were desirable for sensitivity and

diagnosticity, the predominantly qualitative nature of

questionnaire and interview data were judged less useful than

rating scale techniques for CCTB workload assessment.

Workload rating scales have been developed using psychometric

measurement techniques. Some workload assessments are based on

magnitude estimation, paired-comparisons, and equal appearing

intervals procedures. Critical evaluations of these methods in

general (O'Donnell and Eggemeier, 1986) and Army workload

assessment needs in particular (Lysaght et al., 1989), have not

recommended their use. Reasons include the requirement to use a

reference task for magnitude estimation, the rapid expansion in

the number of paired comparisons Rs the number of target tasks

increases, and the limited development of equal appearing interval

techniques. In general, these methods have proven successful in

laboratory experiments (e.g., their sensitivity is satisfactory),
but implementation problems limit their use in actual or
simulation-based operational evaluations.

Two rating scale methods that have been applied in various

military operational situations are the Subjective Workload

Assessment Technique (SWAT) (Reid, Shingledecker, & Eggemeier,

1981) and the NASA-Task Load Index (NASA-TLX) (Hart & Staveland,

1988). Both methods acknowledge the multidimensional nature of

subjective experiences of workload (i.e., cognitive, affective,
and physiological factors) and individual differences in the

importance that operators ascribe to these factors. The SWAT

methodology asks operators to provide ratings on three factors --

time load, mental effort, and psychological stress -- each

measured on a three-point scale. A total of 27 possible workload

values can-be determined from all combinations of the three-point

scale on each of three factors (3x3x3 = 27). Using conjoint
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measurement techniques, an event or task rating is mapped onto an

interval scale with 0 signifying no workload and 100 signifying

maximum workload. The sensitivity of SWAT to manipulations of

task-induced workload has been demonstrated in a number of

laboratory and applied settings (Reid & Nygren, 1988). However,
cautions have been raised about the conjoint measurement basis of
SWAT (Boyd, 1983). Moreover, the time required to develop the
scale values prior to actual event rating, and the apparent
"learning curve" evidenced by operators using SWAT (Lysaght et
al., 1989) discouraged the use of this technique for this
evaluation.

The NASA-TLX uses a weighted-bipolar technique to assess
subjective workload (Hart & Staveland, 1988; Vidulich & Tsang,
1985). The version considered here is a six-scale derivative of
the original instrument (NASA Bipolar) that used ten scales to
rate workload. Operators provide a rating of task or event
workload on six dimensions: Mental Demand, Physical Demand,
Temporal Demand, Performance, Effort, and Frustration Level. For
each dimension, scale values extend from low to high (except
Performance which extends from failure to perfect) on a line
divided into 20 segments.

The operator marks the segment (scale value) that corresponds
to his or her subjective experience related to that dimension.
For a task or event, ratings on the six scales are weighted by the
operator's biases about the importance of each scale to workload.
These weights are obtained by a paired-comparison technique in
which all possible pairs of the six dimensions are presented to
the operator. For each pair, the operator chooses the more
relevant dimension of workload with respect to the task or event.
The frequency with which each dimension is chosen becomes the
weight used for that dimension. Ratings are multiplied by the
weights and a weighted average workload score is computed. The
weighting procedure is used to reduce the between-subject
variability of the final score. The rationale for the weighting
procedure and other details regarding the development of NASA-TLX
are provided by Hart & Staveland (1988).

Recent evidence confirms that NASA-TLX is sensitive to
differences in task difficulty. Bortolussi and his associates
(Battiste and Bortolussi, 1988; Bortolussi, Hart, and Shively.
1987) demonstrated that the NASA scales detect greater workload
with increases in scenario difficulty in flight simulators.
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Vidulich and Tsang (1985) compared SWAT with NASA-TLX and found

both techniques sensitive to difficulty differences in laboratory

tasks. The validity of NASA-TLX is also supported by numerous

studies that show high correlations between SWAT and
NASA-TLX measurements of operator workload (Lysaght et al., 1989).
Battiste and Bortolussi (1988) also found high test-retest
reliability for NASA-TLX used in their flight simulation study.

For diagnostic purposes, NASA-TLX offers six subscales that
can be examined for specific sources of workload as compared to
SWAT's three. Like all subjective assessment techniques, NASA-TLX
can be easily administered at the completion of an exercise. No
evidence in the literature suggests low user acceptance of this
technique.

In sum, then, the NASA-TLX technique satisfies the five
selection criteria for a workload assessment method appropriate
for the CCTB company-level evaluation. Since it both meets'the
technical selection criteria and falls within our definition of
workload, NASA-TLX was chosen as the method of workload assess-
ment.

Some modifications were made to the scoring and
administration of the NASA-TLX in this evaluation. The most
significant was the elimination of the development (via the paired
comparisons procedure) and use of weights to adjust each of the
subscale ratings. Byers, Bittner, and Hill (1989) recently
reexamined the utility of employing this procedure. They compared
raw scores and weighted scores across five studies and found the
means and standard deviations to be comparable. Moreover,
correlations were extremely high (Es - .96 to .98) between the two
scoring techniques. They recommended the elimination of the paired
comparisons portion of the traditional TLX, but its use can be
retained at the discretion of the researcher. To differentiate the
traditional TLX from the raw score (unweighted) version, they
suggest the term RTLX for the latter.

Research Approach

The introduction of C3 technological innovations into combat
vehicles can be expected to have workload implications for vehicle
commanders. The nature and extent of workload changes can be
explored through integrating functional representations of C3
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systems into the capabilities of CCTB. By simulating the C
3 systems

while they are still in the early development stage, workload data

can be obtained that may influence later decisions on such issues

as functional specifications, operational procedures, and training

requirements.-

The original objective of this evaluation was to compare the

workload impacts of the CVCC and IVCC with the M1 Baseline.
However, near the midpoint of the evaluation, the Army reached a

decision that the radio interface unit of the CVCC was a

supportable requirement. Because this decision greatly limited
the applicability of the IVCC configuration, this condition was

eliminated from the evaluation.'

Workload was expected to vary between CVCC and M1 Baseline
users by task, duty position, and tactical employment of the C

3

systems, the latter reflected by scenario differences. Therefore,
the predictions of the magnitude and direction of workload
differences between the CVCC and Ml Baseline would involve
interactions among all of these factors. The large number of
specific combinations of factors precluded detailed enumeration of
expected differences. To facilitate designing the workload
assessment, the following hypotheses were developed:

1. For a task performed under the CVCC condition, total
workload and workload subscale values will be significantly
different from workload associated with that task performed under
the Ml condition.

2. For a given task, total workload and workload subscale
values will be significantly different across three tank commander
duty positions (Company Commander, Platoon Leaders, and
Wingmen/Platoon Sergeant).

3. For a given task, total workload and workload subscale
values will be significantly different between the offensive and
defensive scenarios.

IWorkload data from all IVCC users were collected and
subjected to some analyses that appear in the appendixes.
However, the results are not examined in this report.
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Etxerimental Design

The experimental design was based on four independent

variables. These were task, group, position, and scenario. All

soldiers completed workload ratings on tasks drawn from the same

standardized list of C3 tasks. Group identified the soldier's

assignment to either the CVCC or Ml Baseline condition. Position
referred to the soldier's duty position assignment as a Company
Commander (Co Cdr), Platoon Leader (Plt Ldr) or Other TC (either a
Platoon Sergeant, Platoon Sergeant's Wingman, or Platoon Leader's
Wingman).2 The fourth independent variable, scenario, identified
the offensive or defensive operation under which tasks were
performed.

The experimental design for conducting the workload
assessment consisted of the between-subjects factors of group
(2 levels) and position (3 levels) crossed with the within-
subjects factors of task (32 levels) and scenario (2 levels).

Dependent variables consisted of the individual NASA-TLX
subscale values and the sum of these values referred to as total
workload.

Analysis Plan

Analyses were performed in two phases. The preliminary phase
identified the most appropriate methods for CCTB workload
analysis. The detailed analysis phase tested the experimental
hypotheses using protocol and dependent measures identified as
most appropriate during the preliminary analysis.

Preliminary Analyses. The preliminary analyses addressed two
methodological issues. First, correlations among the six NASA-TLX
subscales were examined to determine whether all of the six NASA-
TLX subscales would be included in subsequent analyses. Second,
the type of ratings were compared. One type was the rating of
tasks as they occurred in specific mission events, referred to as
event-based workload assessment. The second type was a rating of a
selected set of tasks considering all occurrences of that task

2 References to participants of this evaluation, regardless of
their duty position assignment, use the generic term tank
commander (TC). Specific references to subjects in the group Other
TCs use the term Other TCs.
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during a scenario. This is referred to as global task workload

assessment. A series of two-tailed t-tests was used to test for

the differences in workload ratings for a task assessed under

event-based and global conditions. The outcome of this comparison

was the basis for determining whether event-based or global

workload data would be the dependent measure for the detailed

analysis.

Detailed Analyses. Workload data were transformed into
deviation scores to enable comparisons among tasks relative to a
common baseline. The resulting values represented a TC's rating
for a specific task as a positive or negative deviation from his
rating average, while at the same time, preserving score variances
for analysis purposes. The deviation score for a task was
computed by subtracting from the task score the TC's average score
for all tasks rated. For each TC, separate deviation scores were
calculated for total workload and each of the subscales.

Two statistical designs were used to complete the detailed
analyses. The first addressed the issue of whether individual task-
by-task analyses should be undertaken. This was completed using a
group (2 levels) by task (17 levels) mixed design analysis of
variance (ANOVA). The primary purpose of this analysis was to test
for task differences.

If a significant task main effect was obtained, a second
statistical design tested the effects of position, scenario, and
group on individual task workload differences with a four factor
ANOVA. Two factors of this ANOVA were position and scenario. The
other two factors were single degree of freedom planned compari-
sons. The first was CVCC compared to IVCC. The second was CVCC
compared to the M1 Baseline which tested Hypothesis 1. The latter
planned comparison crossed with the position and scenario factors
tested Hypotheses 2 and 3.

Total workload scores for a task were analyzed with this four
factor ANOVA. If the analysis revealed significant main effects or
interactions, the same four factor ANOVA was conducted on each of
the workload subscales of the task.

To further explore the subscale contributions, a stepwise
multiple regression was conducted using the raw subscale scores as
independent variables and the total score workload score as the
dependent variable. This analysis was limited to CVCC user data to
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obtain diagnostic information on sources of workload for that

system. Separate analyses were conducted for each task with

significant total workload deviation score differences between the

CVCC and M1 Baseline groups. The maximum number of steps permitted
was set at three. This analysis was a means of determining the

amount of variance of total score contributed by the three

subscales most highly correlated with the total score.

A TC was excluded from analysis of a task if he was not a
member of a duty position that performed that task. Not all the
tasks were performed by soldiers in the three categories of duty
position (see Table A-i). One task was performed by only Company
Commanders, six tasks were performed only by Company Commanders
and Platoon Leaders, and ten were performed by TCs in all three
duty positions. The SPSS procedure Examine processed total
workload scores and identified outliers in the two experimental
groups. 3 As a part of all ANOVA runs, optional output was
specified to determine if the data were normally distributed or
required raw data transformations.

Method

Ninety-eight officers and noncommissioned officers served as
CCTB TCs and completed workload assessment instruments. Test
subjects were drawn from units stationed at Fort Knox, Kentucky.

Commanders of these units assigned individual soldiers,
rather than intact tank crews, to participate in the experiment.
The primary selection requirement was that the soldiers be
qualified for either company commander or tank crew (TC, driver,
or gunner) position assignment. Researchers formed tank crews by
assigning soldiers to the duty position for which they were
qualified. Figure 1 shows the seven TC duty positions that
required the assignment of evaluation participants. For each of
these TCs, a driver and gunner were also assigned to man the tank

3The criterion for outlier identification was any value that
exceeded three times the interquartile range of the set of scores.
If the total workload score exceeded this value, all data elements
contributing to that toal score were excluded from further
analysis.
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simulator. TCs, drivers and gunners served in only one simulator

crew. Ammunition loaders, normally the fourth crew member, were
not required because ammunition autoloading capability was

assumed.

Crews were randomly assigned to one of three experimental
groups: IVCC (enhanced intravehicular command and control), CVCC

(experimental command and control), and Ml Baseline (current Ml
configuration without digital command and control systems). Each
subject was informed that his participation was voluntary, and
that all data were confidential.

Materia

Exercise Scenarios

The Army Research Institute developed two three-hour
exercises, one offensive and one defensive scenario, for simulator
execution. Each scenario contained tactical movements, repeated
direct fire engagements with the enemy, and numerous enemy
encounters requiring multiple exchanges of command and control
information among elements of an armor company and the Battalion
Tactical Operations Center (TOC). A complete description of the
scenarios is provided by Leibrecht et al.(in preparation).

The general tactical situation surrounding both scenarios was
that a friendly pure armor company of a battalion task force
engaged attacking elements of Soviet motorized rifle regiments.
Other companies in the friendly force battalion were notional.
The opposing force consisted of elements of Guards Motorized Rifle
Regiments equipped with BMPs and T-72s. CCTB generated these
forces through its semi-automated opposing force capabilities
under the control of a technician. The number of attacking enemy
forces in the friendly defensive scenario were considerably
greater than the number of defending enemy forces in the offensive

scenario.

The scenarios were designed to require TCs to execute command
and control tasks under a variety of tactical situations. With the
exception of 10 minute rest breaks after the first and second
hour, the scenarios were continuous exercises rather than discrete
combat vignettes. The exercises were scripted with respect to the
opposing forces actions, and structured for the friendly force
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through operation orders and occasional directives from the
exercise controller in the TOC.

Events for Workload Assessment

For the purposes of workload assessment, the scenarios were
examined for mission segments (referred to as events) of moderate
to high levels of combat activity. An event was a 5 to 10 minute
period during which TC tasks associated with command and control,
communicating information, and target acquisition and engagement
had a high probability of occurrence. Event onset was a readily
identified friendly or enemy action. Events terminated with a
"target" task, in most cases the preparation and sending of some
form of report.

A total of eight events -- four offensive and four defensive
were defined from the activities occurring during each exercise.
A standardized set of data identified the tactical circumstances
surrounding an event: (a) a mission statement, (b) a scenario
segment descriptor, and (c) a one or two sentence description of
the significant combat actions leading up to that event.
Following this block of information, one sentence described the
event forming the basis for workload assessment. The eight event
definitions, shown as they appeared in the workload assessment
instrument, are in Appendix B.

TaskLists

The sources of basic tank commander task listings were the
Master CMF 19/SC 12 Task List prepared by the U.S. Army Armor
School (1989); an MIAl task analysis performed by Myers, Cavallo,
Eldredge, and Hess (1987); Field Manuals 17-1 (Department of the
Army, 1988) and 17-15 (Department of the Army, 1987); and the
Mission Training Plans for the tank company (Department of the
Army, 1988) and tank platoon (Department of the Army, 1988). Tank
commander tasks for workload assessment were identified from these
sources based on functional specifications of the CVCC system
developed by the Army Research Institute at Fort Knox.

A total of 32 tasks appeared in the final task list shown in
Table 2. A subset of 17 tasks, specifically associated with major
CVCC functions and expected to be performed with high frequency
throughout both scenarios, were designated as global tasks. These
tasks and their relationship to CVCC features are shown in
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Table 2

Workload Analysis Tasks

Tasks Selected for
Complete Task List Global Workload

Assessment

Receive and review a report
Prepare and send SPOT Report
Prepare and send SHELL Report
Prepare and send CONTACT Report *
Prepare and send CFF Report
Prepare and send SITREP Report °
Prepare and send NBC Report

Communicate with platoon by radio
Communicate with commander (BN, CO, PL) by radio
Retransmit/Relay information

Direct actions of driver
Direct actions of gunner (including fire commands)

Analyze the terrain
Determine location
Determine distance or range

Plan and communicate a route
Direct a scheme of maneuver (e.g., bypass) .
Select covered and concealed route
Monitor/correct route progress *

Monitor/correct platoon formation
Monitor/correct platoon positions with company

Identify and prioritize targets
Hand-off target to gunner
Engage targets from the commander's station

Coordinate sector searches
Coordinate platoon fires .

Visually check the security of a position
Revise/update tactical plan
Perform visual surveillance
Select temporary fighting positions
Determine OPFOR strength and disposition
Observe/assess engagement or attack
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Appendix A. While also appearing as tasks potentially performed

during individual events, global tasks were subjected to a

separate workload assessment described in the next section.

Workload Assessment Instrument

The workload assessment instrument was designed to obtain

workload assessments for tasks directly related to C3 functions. In

addition, other features of the instrument were designed to obtain

information on the most effective means of assessing workload in

CCTB evaluations. Specifically, the alternative of assessing
workload for a task given (a) all experiences with that task or

(b) separate instances of performing that task resulted in the
global versus event-based assessments described earlier.
Descriptive information that provided the tactical context of the

events constituted a significant part of the workload assessment
instrument.

Task prioritization, another feature of the instrument, was a
means to allow the TC to select the tasks he performed during an
event and to obtain data for future revisions to the task list.
Another feature, a rating scale for event workload, sought
information on the ability of the rater to assess workload for an
entire event as contrasted to individual task workload.

The workload assessment instrument consisted of two sections,
one for the offensive and one for the defensive scenario. Within
each section, the instrument was further divided into two blocks.
in the first block, TCs rated workload for specific instances of
tasks as they occurred during each of the four mission events.
Raters could discriminate different levels of workload for a
specific task given the particular conditions of the event. In the
second block, TCs provided global ratings for each task designated
as a global task. In both blocks, the six NASA-TLX subscales were
used to obtain rating for each task.

The instrument consisted of 11 by 17 in. pages in a flexible
binding booklet. Appendix C contains example pages from the
workload assessment instrument (photoreduced from the original
size) and a handout of workload scale definitions provided to each
TC. A booklet section was comprised of 22 pages. Event-based and
global ratings occupied 16 pages (4 events x 4 pages per event)
and 6 pages, respectively. Page layout was identical for
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each. event assessment. Some content items varied with individual

events as described in the following.

1. Mission and Event Descriptor. Specific identifying
information for the event appeared at the top of each page

associated with an event.

2. Part A: Task Selection and Task Priority. A
standardized list of 32 tasks from which TCs selected the tasks

they (a) considered mission-essential and (b) had performed during
the specified event. TCs also prioritized their selected tasks and
entered the priority number on a blank line next to the task
title. These priority numbers were also used to identify the task
being rated for workload in Parts B and C. The event terminating
task (i.e., target task) was highlighted on this list.

3. Part B: Workload Assessment of Event Terminating Task.
This was the first workload scale the test subject completed. The
task rated was the task that terminated the event. The six scales
were drawn from the NASA-TLX workload assessment procedure. .For
each scale the values ranged from 0 to 20. Scale values were not
printed on the form. TCs who did not perform that task assigned a
priority value of 0 to that task in Part A.

4. Part C: Workload Assessment of Prioritized Tasks. This
part consisted of seven workload assessment boxes bound into the
booklet. The TC indicated the task rated for workload by writing
in that task's priority number. He completed the six subscales as
in Part B. Extra sheets were available if the TC chose to rate up
to a maximum of ten tasks. Pretesting indicated TCs chose an
average of seven tasks to rate for workload.

5. Part D: Overall Event Workload. This final section of
the event-based workload assessment asked the test subject if he
was able to give a single, overall assessment of his workload for
the specified event. If he responded yes, he then completed the
workload scales similar to those in Parts B and C.

6. Global Task Workload Assessment. Following the block
allocated for the four event-based workload assessments, a set of
workload assessment scales appeared for the 17 global tasks. TCs
considered workload for each task, taking into account all
instances of performing that task during the scenario. The same
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workload subscales with a 20 point range used elsewhere in the
instrument were duplicated in this block.

An example on the first page of the booklet showed the
correct method for recording task selection and prioritization,
and for completing the workload assessment scales. TCs entered
their simulator number and date on the booklet cover.

Assessment Procedures Familiarization

On the second day of crew training, TCs attended a half-hour
briefing, demonstration, and question-answer session on the
workload assessment procedures for this evaluation. The class
presented (a) the definition of workload used for this evaluation
and (b) detailed explanations of how to complete all portions of
the workload assessment instrument.

The TCs were told that the workload for a situation depends
on the kinds of tasks performed, the number of tasks performed,
and time available to perform the tasks. The definition of
workload presented to the TCs was

Workload is a term used to describe your subjective
reaction to the demand of doing one or more tasks during
some period of time.

Briefing slides were accompanied by an explanation of the parts of
the workload assessment booklet, the procedure for completing the
scales, and the schedule of when the assessments would be made.

Workload Assessment

Figure 2 shows the five-day training, test and evaluation
schedule for research participants. On the first two and a half
days crews completed training and practice exercises. Workload
assessment was conducted at the end of the third and on the fourth
days upon the completion of a test scenario.

Immediately after completing the three hour scenario, the TCs
moved to a quiet work area and completed the appropriate offensive
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or defensive portion of the workload assessment booklet. The TCs
were instructed to read the event description, and then select and
prioritize the mission-essential tasks that they performed during

that event.

TCs rated-workload for the event target task (Part B), for
each selected task (Part C), and the event itself. After
completing the first block of the instrument dealing with the four
events, the TCs completed the second block consisting of the
global task ratings. For an individual workload assessment, the TC
had been instructed to consult the workload scale definition on a
hand-out (see Table C-i), and then mark the scale with his
judgement for that scale. TCs worked at their own pace and
completed the assessments in about one hour.

A researcher who had watched the exercise on monitors in the
exercise control room was available to answer questions about the
assessment procedures. A map with operational overlays describing
the scenario was visible to TCs in the work area.

At the end of the second exercise the following day, the
seven TCs immediately moved to the work area and completed the
remaining portion of the workload assessment booklet. No feedback
on specific workload assessments were provided to the tank
commanders.

Results

Workload assessment and biographical data were entered into a
relational data base and verified prior to data analysis. The
identity of individual participants in the experiment was not
recorded. The number of TCs in the two experimental groups and
CCTB duty positions is presented in Table 3. Biographical data are
presented in Appendix D.

Analyses were completed in two phases. The preliminary
analyses determined which workload data would be used in the
second phase of the analysis. During the second phase, workload
ratings were examined in detail. All statistical analyses were
performed on the personal computer Version 3.1 of the Statistical
Package for the Social Sciences -- SPSS/PC+ [Norusis, 1988(a),
1988(b); SPSS, 1989].
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Table 3

Number of TCs in the Two Experimental Groups Categorized by
Duty Position

Experimental Group
Duty Position

CVCC M1 Baseline

Company Commander 5 4

1 st Platoon Leader 5 4

2nd Platoon Leader 5 4

3rd Platoon Leader 5 4

2nd Platoon Leader Wingman 5 4

2nd Platoon Leader Wingman 5a 4

2nd Platoon Sergeant 5 4

a Data from one TC discarded
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Preliminary Analyses

Workload Subscale Correlations

Because some of the event-based tasks had relatively few

workload ratings, global task ratings were considered to provide

better estimates of correlation coefficients. A correlation matrix

was constructed for the six workload subscales using global task

data from all groups, positions, and scenarios. Correlations of

the subscales showed wide variations by task, suggesting

task-specific mixes of the components of workload. Averaging the
correlations therefore did not appear warranted. Figure 3

contains the median correlations obtained from the global task
data across all subjects, together with the correlations found in
Hart and Staveland's (1988) validation studies of the NASA-TLX

subscales.

With the exceptior o the Performance subscale, correlations
are moderate (i.e., greater than .55) and generally equal to or
somewhat larger than Lne Hart and Staveland validation results.
The Performance subscale in this evaluation showed a weak
relationship with the other subscales with only two of the four
correlations approaching the levels of the Hart validation
results. This may be attributed to TC confusion regarding the
direction of the bipolar values of the Performance subscale. High
ratings dppeared at the left side of the Performance subscale. In
contrast, for all the other subscales the left side was associated
with low ratings. Because of this confusion, this scale was
eliminated from subsequent workload analyses.

Global vs- Event-based Workload Assessment

For a task rated on an event-by-event basis, a TC's total
workload rating for that task was averaged across all occurrences
within a scenario. This was done for 17 tasks for which a
companion global task rating was obtained for that scenario.
Paired comparison t-tests were conducted for each of the 17 tasks
for each scenario. For a set of 17 comparisons, the error rate
experimentwise was set at .003 (the error rate per comparison of
.05 divided by 17, the number of comparisons) (Myers, 1972). No
significant differences were found for total workload rated under
these two conditions. The results are summarized in Tables E-1 and
E-2 in Appendix E.
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The number of workload assessments generated is shown in

Table 4. For global ratings the number of assessments is equal to

the number of TCs providing the data. For event-based tasks,

however, a TC could rate a task from zero to four times during a

scenario. Thus, the totals shown in the event-based columns do not

necessarily equate to number of sub-jects rating that task.

A major consideration for using analysis of variance
techniques is having sufficient numbers of observations per cell

to provide reliable estimates of model parameters and cell means.

In examining the mean number of workload ratings per cell listed
-n Table 4, it is apparent that more reliable estimates could be

obtained by using global task data. The lower number of ratings
for the event-based assessments derives from the fact different
TCs might perform different tasks during each of the events that
occurred within a scenario. Therefore, global ratings were used in

subsequent analyses of research hypotheses.

A total workload score was computed for each TC by summing
across the Mental Demand, Physical Demand, Time Demand,
Frustration, and Effort subscales. The SPSS/PC (1989) procedure
Examine processed these totals. Of the 1522 values evaluated, 29
(2%) were judged to be extreme. The five subscale score values
comprising an outlier were excluded from further analysis. From
the remaining data, deviation scores were computed for total
workload and each of the five subscales.

Detailed Analyses

Identification of Task Differences

A Position by Task ANOVA was conducted on the global task
deviation score total workload ratings. This analysis included 2
levels of the Position factor (Company Commanders and Platoon
Leaders) and 16 levels of the Task factor (16 of the 17 global
tasks were performed by both sets of TCs). All three positions
could not be included because the Other TCs rated only 10 of the
global tasks. This ANOVA therefore maximized the number of
subjects (n, = 51) available to assess position and task
differences. However, only 12 TCs out of 51 were included in this
analysis because duty position differences did not require all TCs
to perform all tasks. This low number of subjects casts doubt on
how representative of the total sample the subsample of 12 TCs is,
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Table 4

Comparison of the Number of Workload Assessments Obtained for Global and

Event-Based Tasks

Global - Event-Based
Task Offense Defense Offense Defense

1. Prepare/Send SPOT Report 90 79 39 38

2. Prepare/Send SHELL Report 67 69 21 22

3. Prepare/Send CONTACT Report 87 81 43 56

4. Prepare/Send CFF Report 47 53 15 22

5. Prepare/Send SITREP Report 90 85 38 31

6. Determine Location 94 87 54 68

7. Plan/Communicate a Route 74 75 33 54

8. Direct a Scheme of Maneuver 57 49 17 14

9. Monitor/Correct Route Progress 80 77 29 52

10. Monitor/Correct Platoon Formation 72 65 15 24

11. Monitor/Correct Platoon Positions 60 51 15 15
within company

'12, Identify/Prioritize Targets 80 81 51 56

13. Hand-off Target to Gunner 79 80 31 44

14. Coordinate Sector Searches 65 64 14 22

15. Coordinate Platoon Fires 32 32 3 10

16. Revise/Update Tactical Plan 54 50 14 18

17. Determine OPFOR Strength and 59 57 19 23
Disposition

Mean ratings per task 69.82 66.76 26.53 33.47

Mean number of WL ratings per cell 3.9 3.7 1.5 1.9
for an individual task 3 x 3 x 2 (Group
by Position by Scenario) Analysis of
Variance
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which in turn affects the reliability and utility of this analysis

of overall task differences.

The principle experimental design of this evaluation was a

mixed design factorial. However, TCs did not perform some tasks
and therefore were not required to provide some workload ratings.
As a consequence, the resulting data set did not conform to a
complete factorial structure. Analysis might have been based on a
partially nested design that explicitly recognizes empty cells of
a factorial structure. However, no design could be constructed to
accommodate the legitimately empty cells of this evaluation. From
a repeated measures data analysis perspective, these empty cells
appear as missing data. As the ANOVA described above demonstrates,
the number of subjects included in repeated measures analyses is
particularly vulnerable to reductions from missing data. No
satisfactory solution is available for either the factorial design
problem (Lindman, 1974) or the missing data problem (Winer, 1971,
p. 489). Because any alternative multivariate or univariate
technique that considered tasks as a set (i.e., a factor) would
encounter this problem, tests of experimental hypotheses were
completed for each task individually.

To facilitate presenting the results, the discussion of the
analysis of the 17 global tasks is grouped into three task
categories:

1. Reporting Tasks - Tasks that involved sending and
receiving command and control reports

2. Command and Control Tasks - Tasks involving navigation,
planning, monitoring, and controlling one's own tank or other
tanks in the unit

3. Target Acquisition and Firing Tasks - Tasks involved in
detecting, identifying, prioritizing, and engaging enemy targets

Major findings with respect to research hypotheses for each task
are summarized in the following sections. Each subsection also
provides references to the appendix that contains complete ANOVA
summary tables and descriptive statistics for total workload and
subscale ratings for the task.
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;c---kcoad Differences in Reporting Tasks

Analyses of variance of total workload revealed significant

effects related to the CVCC and Ml Baseline groups for three of

fi:e reports: SPOT, CONTACT, and CFF (Call for Fire). No

significant differences between the CVCC and Ml Baseline were

found for the Shell report and Situation Report (SITREP).

Prepare/Send SPOT Report. The total scores revealed
significantly higher workload for the CVCC TCs as compared to the
M! baseline group. Table 5 summarizes the ANOVA results for the
planned comparison of CVCC mean total workload with M1 Baseline
mean total workload. Figure 4 shows the total workload differences
between these two groups. This comparison was also signficant for
the Physical Demand, Time Demand, Effort, and Frustration
subscales. No significant interactions of the comparison with
other factors were obtained. No position or scenario differences
were found for total workload.

For the CVCC group, the order of inclusion of subscales in
the stepwise multiple regression equation was Effort, Time Demand
and Mental Demand; these variables acccounted for 72%, 14% and 7%
respectively of the variance of the multiple correlation. Appendix
F: contains the detailed analyses.

Prepare/Send Contact Report. The CVCC TCs revealed
significantly higher workload for this task as compared to the M1
Baseline TCs. Table 5 summarizes the ANOVA results for the
comparison of CVCC mean total workload with M1 Baseline mean total
workload. Figure 5 illustrates the differences in total workload
for the two groups of TCs. The Physical Demand, Time Demand, and
Frustration subscales showed significantly higher ratings for the
CVCC users as compared to the M1 Baseline users. No significant
in:eractions of this comparison with other factors were obtained.
Likewise, no position or scenario differences were found for total
workload.

The multiple regression results for the CVCC group showed
subscales entered the equation in the order Frustration,

M.en::al Demand and Effort with these variables accounting for 74%,
' - and 6% of the variance respectively. Complete details of the
analyses are found in Appendix F2.
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Table 5

Significant F-ratios for the Comparison of CVCC and M1 Baseline Group

Workload Means for Reporting Tasks

REPORTING TASK

Workload SPOT CONTACT CFF
Scale

F df P F df P F df P

Total 10.13 1,67 .002 7.07 1,67 .010 5.99 1,47 .018

Mental 5.79 1,48 .020
Demand

Physical
Demand 11.82 1,68 .001 9.35 1,67 .003 7.02 1,48 .011

Time
Demand 5.74 1,68 .019 4.90 1,67 .030 4.75 1,49 .034

Effort 6.58 1,68 .013 5.54 1,48 .023

* Frustration 5.35 1,68 .024 4.69 1,67 .034 9.39 1,48 .004
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Prepare/Send a CFF Report. The comparison between the CVCC

and M1 Baseline users revealed significant differences for total

workload and each of the five subscales. TCs using the CVCC

rated workload as higher than M1 Baseline TCs. Statistically

significant F-ratios for the comparison of CVCC with M1 are shown

in Table 5.

A significant effect was obtained for the total workload
planned comparison by position interaction, _ (2,47) = 3.24, -

.048. This interaction is shown in Figure 6. Both company
commanders and platoon leaders showed an increase in workload with
the CVCC as compared to Ml company commanders and platoon leaders.

Time Demand was the only subscale that resulted in a
significant planned comparison by position interaction, F (2,49) =

4.86, R = .012. This interaction showed the same profile of
mean differences as the total score interaction.

The CVCC group multiple regression analysis resulted in Time
Demand, Effort, and Frustration entering the equation in that
order. Variance accounted for by these three variables was 89%, 5%
and 3% respectively. However, this equation does not take into
account the interaction of group with position revealed by the
ANOVA. An alternative regression analysis would have required
variables in the equation reflecting multiple interactions of
CVCC, M1 and position variables. This multivariable equation was
judged too complex to provide a revealing picture of variance
accounted for by the subscales. ANOVA summary tables and
descriptive statistics are in Appendix F3.

Shell and SITREP Reports. No significant total score workload
differences were obtained for these tasks. Detailed descriptive
statistics and ANOVA summary tables for these two tasks are
contained in Appendixes F4 and F5 respectively.

Report Task Summary. Figure 7 depicts the means for reporting
tasks for the major comparison of interest--the CVCC versus the M1
group. The figure illustrates a consistent pattern for the means.
For reporting tasks, the CVCC had significantly higher mean
workload for three out of five tasks: Prepare and Send Spot,
Contact and Call for Fire Reports.

While it is tempting to assume that all new designs will
decrease workload, this is not always the case. In fact, careful
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Figure 7. Mean global task total workload deviation scores: Reporting tasks
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examination of the CVCC procedures indicate that new behavioral

requirements are actually added to the reporting process. With the

current Ml, tank commanders use their radios to send reports. This

leaves their hands and eyes free for critical target acquisition
and engagement activities. In the CVCC system, tank commanders
must enter each report element into the digital data base. It
takes longer to compose a report using this method and it occupies
the hands and visual system, thereby making it impossible to
simultaneously perform other essential tasks.

In general, one would expect the workload associated with the
reports to be highest for company commanders and platoon leaders,
since they are the ones who most often develop and send these
reports. In normal instances, a tank commander would probably only
create and send CONTACT reports and an occasional Shell report.
However, company commanders and platoon leaders showed higher
workload compared to the Ml Baseline for only one task, Prepare
and Send a CFF Report.

In general, the total workload scores did not support the
hypothesis of workload differences associated with positions.
Small cell sizes for the company commanders may have decreased the
capability to detect group differences. Workload did not vary
across scenarios for any of the reporting tasks.

The subscale analyses indicate that effort and frustration
were the primary sources of workload for the Spot and Contact
reporting tasks, respectively. Time Demand emerged as the main
source of workload for the CFF task. Mental Demand did not appear
as a source of workload in the comparison of the CVCC and Ml
Baseline groups. However, it did appear as a source of workload in
a separate analysis of CVCC users for the tasks of preparing and
sending Spot and Contact reports. Its contribution was less,
however, than the contribution of effort and frustration.

Workload Differences in Command and Control Tasks

Analyses of variance of total workload resulted in
significant main effects or interactions for three command and
control tasks: Determine Location, Direct a Scheme of Maneuver,
and Monitor and Correct Route Progress. No significant differences
were found for Plan and Communicate a Route, Monitor and Correct
Platoon Formation, Monitor and Correct Platoon Positions within
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Company, Revise and Update Tactical Plan, and Determine OPFOR

Strength and Disposition.

Determine Location. Two effects, the planned comparison of

the CVCC group with the Ml Baseline group and the position main

effect, were statistically significant for total workload, as

shown in Table 6 and Figure 8. The CVCC group reported

significantly less workload than the baseline Ml group. This
pattern of differences was found for all five subscales. A
Newman-Keuls test revealed Platoon Leaders showed lower total
workload than the Other TCs, paralleled by lower mental demand,
physical demand, and time demand. Company commander workload was
not significantly different from platoon leader workload on these
scales or total workload.

The multiple regression results for the CVCC group showed the
order of inclusion of variables as Mental Demand, Frustration, and
Effort accounting for 86%, 10% and 3% of total score variance
respectively. These results may be interpreted as sources of
workload savings for this task, since workload was less for the
CVCC group. The detailed analysis results for this task are found
in Appendix G.

Direct a Scheme of Maneuver. Table 7 and Figure 9 summarize
the analysis results for this task. Since Other TCs did not
perform this task, only the company commanders and platoon leaders
were compared. CVCC usage by company commanders resulted in
significantly more workload than company commanders in the M1
comparison group, F (1,40) = 7.15, p < .05 . However, workload for
platoon leaders was not significantly different between the CVCC
and Ml Baseline, F (1,40) = 2.61, p > .05. The Physical Demand,
Time Demand, and Frustration subscales mirrored these results. A
multiple regression was not performed on the subscales because of
the difficulty in interpreting the interactions of CVCC with the
position term. Complete ANOVA summary tables and descriptive
statistics are found in Appendix G2.

Monitcr'Correct Route Progress. The comparison between the
CVCC and M1 Baseline groups revealed the only significant
differences in workload associated with this task. The ANOVA
results and illustration of the group means are provided in Table
8 and Figure I", respectively. The CVCC group rated its total
workload lower than the M1 group. Lower Physical Demand and Effort
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Table 6

Significant F-ratios for Determine Location Workload ANOVAs

CVCC compared
Workload with M1 Baseline Psition Main Effect

Scale F df p F dt p

Total 47.48 1,76 .0001 6.92 2,76 .002

Mental
Demand 35.98 1,76 .0001 11.14 2.76 .0001

Physical
Demand 37.56 1,76 .0001 8.41 2,76 .001

Time
Demand 27.46 1,76 .0001 6.98 2,76 .002

Effort 18.54 1,76 .0001

Frustration 28.91 1,76 .0001
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Table 7

Significant F-ratios for Direct a Scheme of Maneuver
Workload ANOVAs

Planned Comparison by

Workload Position Interaction

Scale
F df p

Total 8.72 1,40 .005

Physical
Demand 9.86 1,40 .003

Time
Demand 4.14 1,40 .049

Frustration 9.56 1,40 .004

* Company Commander

10. Platoon Leaders

8.

6- 5.5

4 -
0

C
.0 0

4-

8-

-12 -10.5

CVCC M1 Baseline

Figure 9. Direct a scheme of maneuver: Mean total workload (WI)

deviation score planned comparison by position Interaction
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Table 8

Significant F-ratios for Monitor/Correct Route Progress
ANOVAs

WorkloadCVCC compared with MI Baseline

Scale 
Fd

Total 4.13 1,60 .047

Physical
Demand 4.40 1,60 .049

Effort 5.27 1,60 .025

6.8

0

C

.2-

- 4

.61

CVCC M1 Baseline

Figure 10. Monitor/correct route progress: Mean total
workload (WI) deviation score for groups
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ratings were obtained for the CVCC group in the comparison with

the Ml Baseline group.

The multiple regression for the CVCC group revealed that the

Time Demand subscale accounted for 80% of total score variance,

followed in order by the Effort (12%) and Physical Demand (3%)

subscales. Since workload was less for the CVCC users, the
multiple regression identifies the sources of reduction in
workload. This analysis, together with the ANOVA summary tables

and descriptive statistics, are found in Appendix G3.

Other Command and Control Tasks. No significant effects
involving the comparison of the CVCC with the M1 Baseline,

position or scenario were found for the other tasks of this
category. Detailed summaries of the analyses can be found as

follows:

Plan and Communicate a Route Appendix G4
Monitor and Correct Platoon Formation Addendix G5
Monitor and Correct Platoon Positions
within Company Appendix G6

Revise and Update Tactical Plan Appendix G7
Determine OPFOR Strength and Disposition Appendix G8

Command and Control Task Summary. The CVCC directly automates
functions associated with two navigation tasks -- Determine
Location and Monitor and Correct Route Progress. The task of
determining location (i.e., identifying the grid coordinates of
one's location on the battlefield) is completely automated. The TC
simply has to look at the CCD. On the other hand, with the current
M1 he must read maps and look through the vision blocks to
determine location. It is no surprise, then, that workload
associated with determining location was significantly lower for
the CVCC group than the Ml group. This difference is shown in
Figure 11. Workload reduction for determinining location with the
CVCC appears to be affected most by a reduction in mental demand.

The CVCC also greatly automates the process of monitoring and
correcting progress along a route. The TC can simply look at the
CCD to see where his tank is in relationship to the route
waypoints displayed on the CCD. Heading corrections for getting
back on the desired path are automatically transmitted to the
driver. In line with this automated capability, the CVCC users
rated their workload as significantly lower than their
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Figure 11. Mean global task total workload deviation scores: Command and control tasks
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ccu;nterparts in the Ml. Workload savings appears to be affected

most by the reduced time demand associated with performing this

task on the CVCC.

Platoon leaders who used the CVCC to direct a scheme of
maneuver may have benefited from attending to only their vehicle

positions and generating fewer communications than the company
commanders using the CVCC. Company commanders had three times as
many vehicle positions to consider when viewing their CCDs. In
addition, messages to and from the three platoons would be
expected to be high while directing a scheme of maneuver. Recall
that workload assessment events entailed engagements with the
enemy. Company commanders would be expected to be observing all
their tank positions on the CCD and generating high levels of
digital message traffic during these periods. Because directing a
scheme of maneuver is a task that stretches over more time than
other tasks, increased workload for the company commanders using
the CCD is a reasonable finding. Ml Baseline company commanders
simply did not have the amount of tactical information available
to them as did the CVCC-equipped company commanders.

It is important to note that, with one exception, CVCC
workload was equivalent to M1 Baseline workload or reduced for
tasks in this category. A finding of no significant differences
between the CVCC and M1 is a positive result, supporting the
conclusion that TCs performing these tasks with the CVCC did so
without significant decrements of cognitive capacity.

Workload Differences in Target Acquisition and Firing Tasks

Coordinate Sector Searches was the only task in this category
with workload differences. No significant differences between the
CVCC and M1 Baseline groups were found for the tasks Identify and
Prioritize Targets, Hand-off Target to Gunner and Coordinate
Platoon Fires.

Coordinate Sector Searches. For all duty positions, this task
generated below average workload. Position differences were the
only statistically significant effects found for this task as
shown in Table 9 and Figure 12. Company commanders perceived the
least total workload, a finding reflected also in the Physical
Demand, Time Demand, and Effort subscales. Newman-Keuls tests
showed the only one significant difference among the three duty
positions for total workload. Company commanders reported less
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Table 9

Significant F-ratios for Coordinate Sector Searches Workload
ANOVAs

Position Main EffectWorkload_____________ ___

Scale
F df p

Total 4.88 2,62 .011

Physical
Demand 3.24 2,62 .046

Time
Demand 3.28 2,62 .044

Effort 4.32 2,62 .017

Company Commander
Platoon Leaders

* Other TCs
2

0

0 -0.7
.2

0 • -4 - !-n!
.4.4

S- 8
-6-

-10

Figure 12. Coordinate sector searches: Mean total workload

(WL) deviation score group comparison
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total workload than the other two duty positions. Platoon Leader

and Other TC workload was not significantly different.

A multiple regression of subscales with total workload was

considered for the company commanders using the CVCC. However,

only five company commanders used the CVCC, too few subjects to

conduct the analysis. Detailed ANOVA results and descriptive

statistics are found in Appendix Hi.

Other Target Acquisition and Firing Tasks. No significant

workload differences were found for the planned comparison of the

CVCC with the Ml Baseline, positions, or scenarios for the

remaining tasks of this category. Analyses of these tasks are

found in the following Appendixes.

Identify and Prioritize Targets Appendix H2

Hand-off Target to Gunner Appendix H3

Coordinate Platoon Fires Appendix H4

Target Acquisition and Firing Tasks Summary. A comparison of

the mean total workload scores for the CVCC and Ml Baseline groups

is shown in Figure 13. Statistical analyses revealed no
significant differences between these two groups for the four
tasks of this category. The only position difference found among
these tasks was for company commanders rating the task of
coordinating sector searches. Perhaps workload was significantly
less for them because they did not control sector searches at the

company level. Instead, they may have deferred that task to the
platoon leaders. In general, it appears tasks in this category

generated the least workload of the three categories of tasks in
this evaluation.

Conclusions

Assessment of operator workload is an important consideration
for determining human performance implications of new system
designs. A unique opportunity to assess workload during the
developmental phases of new systems is provided when evaluating
these new designs in a simulator environment (Quinkert, Black &
Lipscomb, 1988). The use of a simulator to evaluate new systems is
a realization of the "rapid prototyping" design philosophy that

seeks early estimations of workload and other human performance
implications of specific design concepts. Of course, the most
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reliable estimates result when intended users can operate the
systems in real or near-real operational situations. However,
once the system is developed to the point at which it can be
evaluated in an operational environment, it is probably too late
and, in any case, too costly to make significant changes in the
operator-system interface.

This report describes the workload assessment portion of a
larger investigation that employed the rapid prototyping approach
in CCTB. The primary interest of the workload assessment was a
comparison of the Ml baseline system with the M1 whose capabili-
ties were changed by incorporation of the CVCC, a concept for an
advanced combat vehicle command and control system.

This investigation lead to specific conclusions on workload
associated with tasks performed on the CVCC system. In addition, a
variety of recommendations for future workload assessments in CCTB
emerged from our experiences with this evaluation. Each is
discussed in the sections that follow.

Evaluation of CVCC Workload

Tank commanders rating the CVCC registered above their
individual workload averages for all five reporting tasks. The Ml
Baseline workload for these tasks was at or below individual
workload averages. Comparisons between these two groups revealed
workload for the CVCC group was greater than that of the Ml group
in three out of five tasks -- Preparing and Sending a Spot Report,
Preparing and Sending a Contact Report, and Preparing and Sending
a Call for Fire. This was probably due to the fact that using the
CVCC required TCs to interact with one or more menus using in some
cases up to 22 responses. In the current M1, reports are generated
by a brief radio transmission of known information. With the CVCC
TCs must interact with the primary user interface, the CCD, which
prolongs the performance of reporting tasks and occupies the TC's
psychomotor (i.e., right hand) and visual resources.

Analysis of the CVCC users' workload subscales revealed that
effort, frustration, and time demand were the primary sources of
increased workload for these tasks. Mental demand, which
encompasses thinking and decision making, did not appear as a
significant source of workload for CVCC users. However, users of
the CVCC perceived an increased investment in time and energy in
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using the device. An emotional reaction to using the CVCC for

these tasks appeared as increased ratings of frustration.

The command and control category of tasks is composed
primarily of navigation and maneuver tasks. A strong trend for
above average workload appeared in the M1 group. In contrast, the
CVCC configuration was responsible for workload savings in three
tasks. Two of these were key navigational tasks--Determine
Location and Monitor/Correct Route Progress. This decrease was
probably due to the fact that the CVCC displayed information
critical to these tasks in an extremely accessible format. Only a
couple of cursor movements were needed to access the information.

Savings in mental demand for determining location and time
demand in monitoring route progress were revealed by the subscale
analyses. These findings are consistent with the fact that own
vehicle location was displayed as grid coordinates and all vehicle
locations as icons on the map display. Computations of one's own
location was therefore eliminated, accounting for the decrease in
mental demand. Monitoring one's own movement with respect to
terrain and other vehicles, or monitoring other vehicles' position
and movement, were achieved by quick reference to the graphical
display.

Duty position workload differences were obtained for Direct a
Scheme of Maneuver, the remaining task in this category that
showed significant differences between the CVCC and M1 users.
Company commanders using the CVCC reported higher workload than
their M1 counterparts in performing this task, probably due to (a)
the amount of information--vehicle locations and message traffic --
available for decision making and (b) the extended period of time
implied by the performance of this task. Platoon leaders revealed
no workload differences between the CVCC and M1 Baseline.
Apparently, the platoon leaders could effectively manage the
tactical information, generated by the three tanks under their
command, which was consolidated and displayed on their Commander's
Control Displays (CCD).

The third category of tasks, target acquisition and firing,
showed below average workload for the M1 group and, with the
exception of one task, the CVCC group. However, there were no
statistically significant differences in workload between these
two groups, on the four tasks in this category. A duty position
difference was found for the task of coordinating sector searches.
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Company commanders rated their workload as significantly less than

the platoon leaders and other TCs (i.e, the platoon sergeant and

wingmen).

In summary, only 3 of the 17 global tasks rated for workload

revealed increased workload for the CVCC -users. For all other

tasks CVCC workload was equal to or less than that of the Ml
Baseline group. The tasks with increased workload for CVCC users
were the tasks of Prepare and Send a Spot Report, Prepare and Send

a Contact Report, and Prepare and Send a Call for Fire (CFF)
Report.

An increase in workload associated with duty position was
found in only one task, Prepare and Send a Call for Fire (CFF)
Report. For this task, company commanders and platoon leaders
showed an increase in workload when using the CVCC as compared to
Ml users. Other comparisons of duty position associated with the
CVCC versus Ml comparison resulted in no differences or, in the
case of Determine Location, a decrease in workload.

The offensive and defensive scenarios did not result in
significant differences in workload.

Methodological Issues

The NASA-TLX scales provide a proven instrument for assessing
workload in operational settings. The company-level evaluation
discussed in this report demonstrated that the NASA-TLX, a
subjective workload assessment technique, is readily adapted to
the particular conditions of the CCTB simulation environment. A
recent recommendation by Byers, Bittner and Hill (1989) allowed
administration and scoring of the NASA-TLX by eliminating the
paired comparison portion of the procedure. This permitted a
greater number of workload assessments in the allocated time than
would have been possible otherwise.

However, as with most techniques and procedures for assessing
workload or other factors associated with the operator-system
interface, the application of NASA-TLX places special requirements
on the researcher. One requirement is the careful identification
of the appropriate operator tasks, relevant duty positions, and
new system functions that focuses the workload assessment.
Ideally, a workload assessment instrument should be tailored for
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each operator, taking into account the specific tasks performed

with respect to the system functions provided. For this

evaluation, the scripted exercises were not designed to control

the specific tasks performed during any mission segment.

To deal with this constraint, a dual approach to workload
assessment was employed. For one part, the operator identified the
tasks actually performed, and rated workload for these tasks in
terms of the specific mission and operational conditions of the
scenario. This was termed event-based workload. The second part of
the approach asked the operators to rate workload for a task,
considering all experiences of performing that task. These global
task ratings were completed for a predetermined set of tasks.

The global task approach proved more effective for a number
of reasons. First, the fixed list of 17 tasks led to a higher
response rate than the event-based approach. Secondly, the global
approach appeared better suited to the retrospective character of
the assessment procedure. The data suggest that the average of
event-based ratings for a task were very similar in magnitude to
the global rating for that task. A single global assessment
therefore appears as a reasonable summation of raters' experience
with that task. Thirdly, a single global task rating for a task is
more manageable with respect to independent variables of an
evaluation (e.g., experimental groups, duty position) than
multiple measurements of a task resulting from an event-based
approach. The event-based approach would create a problem of
aggregating all occurrences of a task, unless the intent was high
resolution analysis at the individual event level. Fourth, the use
of global tasks supports the use of deviation scores. It is more
logically consistent to develop deviation scores within a single
frame of reference (e.g., all occasions of performing a task) than
with the event-based approach that is based on separate frames of
reference (e.g, specific conditions) of performing a task.

The global task approach can be improved by providing raters
with definitions of the tasks. This would be especially helpful
for different duty positions, for which the elements of the task
or its scope may vary. In addition, raters of workload should be
asked to make ratings only for tasks that they have actually
performed. Ideally, raters should only be permitted to assess a
task if they have performed it several times. Information on
frequency of performance should routinely be obtained from raters.
The identification of te3ks performed, and determination of their
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frequency of performance, would benefit from videotaping selected
duty positions (see O'Brien, Morey & Wigginton, in preparation).

The possibilities of this approach should be considered in future

evaluations.

Use of the NASA-TLX subscales for diagnostic purposes appears

a useful companion analysis to total workload analysis. Because
only a few tasks in this evaluation showed significant increases
in workload, a thorough exploration of the potential of this type

of analysis was not possible. It appears, however, that the use of
multiple regression to explore the subscales is a more direct
means to discovering the subscale contributions than separate

ANOVAs on the subscales. In this evaluation a multiple regression
was performed on the subscales for the CVCC group alone since the
primary purpose of this evaluation was identifying sources of
workload for the CVCC configuration. Subscale multiple regressions
for duty positions would have resulted in either (a) confounding
of the CVCC and Ml factors with duty position or (b) higher order
interaction terms in the multiple regression that would have been
difficult to interpret given the five subscales being evaluated.

Future workload evaluations that use a factorial structure
or nested design could use multivariate analysis of variance
(MANOVA) to evaluate both experimentally manipulated variables and
variance associated with the subscales. The subscales would be
multiple dependent measures of the MANOVA. Independent variables
such as those used in this evaluation could be explored with
respect to the subscales that contribute to main effects and
interactions of interest. Analyses would need to be conducted on
the raw NASA-TLX scores to ensure estimates of all between- and
within-subjects main effects. For presenting mean differences in
figures and tables deviation scores could be readily derived from
group means and the overall mean. However, this approach would
require careful selection of the task set and control of the
conditions (events) under which they are performed. This would be
necessary to ensure complete data sets essential for the MANOVA
approach.

The different patterns of subscale correlations from task to
task argue for conducting analyses at the task level. This is
especially important if subscale analyses will be conducted.
Transforming rating data into deviation scores enables comparisons
to be made about the relative amount of workload generated by
individual tasks within a set of tasks. This facilitates the
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interpretation of the workload results when only the workload data

are being considered. This was the case of this effort that was

focused on the collection and description of workload data.

Further analysis and interpretation of the CVCC workload rlesults

can be made by comparing the workload data provided in this report

with CVCC system and unit performance reported by Leibrecht et al.

(in preparation).

The full six subscales should be retained for any subsequent

CCTB workload analysis. The Hart and Staveland (1988) validation

results show that all the six subscales contribute to the

measurement of workload. Raters using the NASA-TLX instrument need

to be cautioned about the directionality of the performance

subscale to insure valid ratings on that dimension.

Recommendations

The NASA-TLX workload assessment subscales, administered

without the traditional subscale weighting procedure, were shown

to be sensitive to both task, experimental group (CVCC and Ml),

and duty position differences in this evaluation. Future CCTB

evaluations should continue to use the six scale NASA-TLX (or NASA-

RTLX, the name suggested for the nonweighted version). The global

task approach to workload assessment should be effective for

workload assessments conducted at the completion of long

exercises. Event-based assessment might be considered for

assessments that occur immediately after a mission segment or

event. Factorial or partially nested experimental designs are

essential for comparing multiple independent variables and

diagnosing workload sources by subscale analyses.

The CVCC revealed increased workload for only three of 17

tasks evaluated. Since the sources of workload for these tasks

were primarily effort and frustration, training or procedural

changes may make use of the CVCC for report sending more

effective.
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Appendix A

Major CVCC and IVCC System Features
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Appendix B

Workload Assessment Event Descriptions
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Offensive Scenario Amio: Movement to Com EvIWI 0F-i iSDM i.ibi

Event 1 Segment: Initial Contact with Enemy
Tactical Situation:

Your unit was withdrawing from artillery fire and came into contact with 3
enem BMPs. You came under direct tire, became decisivel engaged. and
developed ft situation.

IEvent to be Rated:

From the time direct fires started until you sent your CONTACT reort. I
Offensive Scenario Mission: -Oftense EmSI OF-2 IsDm 1.930
Event 2 Segment: Fight for Objective Bronze

Tactical Situation:

There was a fight at Objectiv Bronze that involved both tankt tires and indirect
tire suppori

Event to be Rated:

From the time the tight began until you called for tire support (CFF).

Offensive Scenario Mission: FRAGO at Evos OF-31 (3DM 11.93d)
Event 3 Segment: Enemny contact

Tactical Situation-

Your unit crossed PL PAM and fought an enemy MRP. You observed
destroyed howitzers and OMPs.

IEvent to be Rated:
From the time you first observed the enemy until you sent your SPOT report.

Offensive Scenario Mission: W0 E~ mOF.4 (DM 111.22b)
Event 4 seirr arent to contact

Tacticl Slitaton:

Your unit was executing the second FRAGO. You had crossed PL Tammy
moving towards Oblectie Gold. You started to receive aflhle" fire.

[Event to be Rated:
From the time sheling started until the time you sent your SHELLING report.

Figure B-1. Offensive scenario event descriptions
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Defensive Scenario Wasion; .Defes d P 10 -m 09a (DFMM Ui)

Event 1 Sogmert Enemy Assult
Tactcal Situation:

Your unit had assisted the rearward passagel at Inn of battalon elemrents
through your battle positin. A heavy concen tra an of enemy tanks and
UMPs autacked your position.

IEvenit to be Rated:
From the time you made initial ontact with the eniemy up to the arm you
pfanned your displiiaement.

Defensive Scenario Msin ea nScrEn F2MM101
Event 2 Segment: Displacement

Tactical Situation:

The enem was sustairing heavy losses and your urst reached the
disengagement lie.

SEvent to be Rated:

From the time you received the order to displace until you sent your
SITUATION Report from your subsuent battle position.

Defensive Scenario Mission: FRAGO #I Em)t 01.3 13D1M 1133)
Evet 3Segment: Defense of Battle PositiontEvent3Tactical Situation:

Your unit was defending BP 14 against an enemy attack from the southeast.
The fight included heavy direct fire exchanges and oeny indirect fire.

[Event to be Rated:
From the time you came under attack by enemy heopers until you
sent an air attack SPOT Report.

Defensive Scenario Missfn: FRAGO 92 Em"I 01413DM 1LlAI-31
Event 4 Segment: Movement to BP 13

Tactical Situation:

Your unit responded to FRAGO 02 by moving to a new battle position on high
ground in the vicinity of PL TRUMP.

[Event to be Rated:
From the time you received your order to move until you sent aI
SITUATION report from your new battle position.

Figure B-2. Defensive scenario event descriptions
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Appendix C

Workload Assessment Instrument Example Pages
and

Definitions of Workload Subscales
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Table C-1. Definitions of Workload Assessment Subscales

TITLE ENDPOINTS DESCRIPTORS

Mental Demand Low/High Mental activity required. This includes
tasks that require thought, decisions,
calculations, memory, searching, and
others. Did you consider the tasks easy
or difficult, simple or demanding, precise
or general?

Physical Demand Low/High Body movement required. This includes
tasks that require pushing, pulling, sliding,
controlling. Did you consider the tasks
slack or strenuous, easy or laborious?

Time Demand Low/High Time pressure associated with completion of
tasks. Was the pace slow or rapid? Did the
tasks require continual deadlines or permit
slack periods?

Performance Failure/Perfect Success. How successful were you in
doing what was required and how satisfied
were you in what you accomplished?

Effort Low/High Expenditures. How much energy do you
have to expend to complete the tasks?
Very little effort or continual drain of your
resources?

Frustration Low/High Paybacks of task. Did you consider your
attitude toward the tasks as secure or
insecure, gratified or discouraged, relaxed or
stressed?
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Appendix D

Tank Commander Biographical Data
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Table D -1

Biographical Data

Descriptor Officers Enlisted

Age M = 25.9 M = 30.9
(years) SD= 3.3 SD= 4.9

Rank Captain 7 Sergeant First Class 8
(n) 1st Ueutenant 18 Staff Sergeant 24

2nd Lieutenant 31 Sergeant 10

Months M = 30.7
Commissioned SD = 28.0

Months Enlisted -- M = 132.3
SD= 50.0

Months of M = 11.7 M = 35.1
Field Experience SD = 12.7 SD = 40.1

Months of M = 9.5 M = 59.8
TC Experience SD = 20.0 SD = 46.9

Hours on M = 46.0 M = 51.6
SIMNET-T SD = 46.5 SD = 64.7

Education College Graduate 43 High School Graduate 17
(n) Post Graduate 13 Some College 23

College Graduate 2
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Appendix E

Comparison of Event-Based and Global
Workload Ratings
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Table E-1

Comparison of Global and Event-based Workload Ratings by Task (Offensive
Scenario)

Event-based
Global Workcload Workload

2-tailed
Task M SD M SD t df p

Prepare/Send Spot Report 57.7 19.5 55.9 17.8 1.14 38 .262
Prepare/Send SHELL Report 61.0 20.3 52.5 20.3 2.58 20 .018
Prepare/Send CONTACT
Report 52.9 21.8 54.6 21.4 -.87 41 .390

Prepare/Send CFF Report 54.1 17.1 55.8 17.3 -.72 13 .483
Prepare/Send SITREP Report 58.2 23.0 56.9 21.8 .89 37 .379
Determine Location 53.4 24.5 55.0 21.7 -.79 53 .436
Plar/Commo Route Pgrs. 61.5 26.0 58.9 19.8 .93 31 .357
Direct Scheme of Maneuver 66.4 21.7 67.8 14.5 -.26 13 .801
Monitor/Correct Route 48.9 20.0 49.5 15.9 -.23 27 .819
Monitor/Correct Platoon

Formation 51.4 23.0 61.1 20.5 -2.61 13 .022
Monitor/Correct Platoon

Persons in Company 56.0 19.1 56.6 17.1 -.19 14 .851
ID/Prioritize Targets 52.9 20.3 55.1 19.3 -1.22 49 .228
Hand-off Target to Gunner 42.4 14.6 44.6 15.4 -1.03 30 .312
Coordinate Sector Searches 50.1 22.1 51.9 20.4 -.65 13 .525
Coordinate Platoon Fires 58.3 18.0 71.0 13.9 -.80 2 .507
Revise/Update Tactical Plan 75.9 18.3 77.5 23.3 -.28 10 .786
Determine OPFOR Strength
and Disposition 59.0 18.0 60.4 19.1 -.45 16 .657
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Table E-2

Comparison of Global and Event-based Workload Ratings by Task (Defensive
Scenario)

Global Workload Event-based
Workload

2-tailed
Task M SD M So t df p

Prepare/Send Spot Report 55.0 18.5 57.5 17.7 -1.09 36 .283
Prepare/Send SHELL Report 54.8 21.4 55.9 18.3 -.28 19
Prepare/Send CONTACT .783

Report 52.9 20.8 56.1 18.9 -1.74 51 .088
Prepare/Send CFF Report 53.5 21.5 55.5 19.8 -1.04 19 .311
Prepare/Send SITREP Report 57.8 19.8 62.0 19.8 -1.59 28 .122
Determine Location 48.5 24.6 49.7 21.2 -.77 61 .446
Plan/Commo Route 57.4 20.2 58.1 17.9 -.43 51 .668
Direct Scheme of Maneuver 51.7 21.8 63.8 21.8 -2.31 11 .041
Monitor/Correct Route Pgrs. 52.0 22.6 53.5 21.1 -.90 45 .374
Monitor/Correct Platoon
Formation 52.6 23.6 52.3 18.3 .13 22 .898

Monitor/Correct Platoon
Persons in Company 57.5 23.8 59.7 16.3 -.48 13 .636

ID/Prioritize Targets 55.2 22.1 54.9 20.5 .15 52 .882
Hand-off Target to Gunner 37.3 21.8 41.4 20.2 -1.41 39 .167
Coordinate Sector Searches 48.3 23.6 51.6 17.1 -.95 19 .356
Coordinate Platoon Fires 58.6 23.6 61.4 21.7 -.54 8 .603
Revise/Update Tactical Plan 68.1 23.9 73.3 16.2 -.82 14 .425
Determine OPFOR Strength

and Disposition 58.6 21.5 61.1 20.1 -.88 20 .387
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Appendix F

Reporting Task Analysis of Variance
Summaries, Descriptive Statistics,

and Multiple Regressions

F-I



Appendix Fl
Prepare/Send Spot Report.

Variable or term Dsrtion

GRP(l) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
TlDFDVN Total workload deviation score for defensive

scenario
T1OFDVN Total workload deviation score for offensive

scenario
TSK1DVN Total workload deviation score--mean across

scenarios
TlDFMD Mental Demand subscale deviation score for

defensive scenario
TIOFMD Mental Demand subscale deviation score for

offensive scenario
TlAVMD Mental Demand subscale deviation score--mean

across scenarios
T1DFPD Physical Demand subscale deviation score for

defensive scenario
T1OFPD Physical Demand subscale deviation score for

offensive scenario
T1AVPD Physical Demand subscale deviation score--mean

across scenarios
T1DFTD Time Demand subscale deviation score for defensive

scenario
TIOFTD Time Demand subscale deviation score for offensive

scenario
TIAVTD Time Demand subscale deviation score--mean across

scenarios
T1DFEF Effort subscale deviation score for defensive

scenario
TIOFEF Effort subscale deviation score for offensive

scenario
TIAVEF Effort subscale deviation score--mean across

scenarios
T1DFFR Frustration subscale deviation score for defensive

scenario
T1OFFR Frustration subscale deviation score for offensive

scenario
T1AVFR Frustration subscale deviation score--mean across

scenarios

Multiple regression

TIWL Total workload rating for task
CMTIWLl Mental Demand subscale score for task
CMTlWL2 Physical Demand subscale score for task
CMTIWL3 Time Demand subscale score for task
CMTIWL5 Effort subscale score for task
CMT1WL6 Frustration subscale score for task
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Deviation Scores: Task 1 - Prelare/Send SPOT Report

# ##* . ANALYSIS OF VARIANCE--DESISN 1 ***

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE suss of squares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 11714.99 67 174.95
CONSTANT 2690.41 1 2690.41 15.39 .000
6RP(I) 796.97 1 796.97 4.56 .036
6RP(2) 1770.59 1 1770.59 10.13 .002
POSITION 629.12 2 314.56 1.80 .173
6RP() BY POSITION 591.40 2 295.70 1.69 .192
6RP(2) BY POSITION 644.64 2 322.32 1.84 .166

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares
Source of Variation Es DF "S F Sig of F

WITHIN CELLS 3416.48 67 50.99
SCE NRIO 95.69 1 85.69 1.68 .199
6RP(1) BY SCENARIO 25.68 1 25.68 .50 .480
6RP(2) BY SCENARIO 8.19 1 8.19 .16 .690
POSITION BY SCENARIO 90.45 2 45.22 .89 .417

SRP(M) BY POSITION B IB0.09 2 90.04 1.77 .179
Y SCENARIO
6RP(2) BY POSITION 9 304.37 2 152.19 2.98 .057
Y SCENARIO
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"Deviation Scores: Task I - Prnare/Send SPOT Reprt'.

Cell Means and Standard Deviations
Variable .. T1DFDVW

FACTOR CODE Mein Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cudr 2.649 9.761 4 -11.292 16.590
POSITION Pit Ldrs 5.770 5.923 13 2.191 9.349
POSITION Other TC 6.613 14.137 13 -1.930 15.157
GRP CVC2
POSITION Co Cudr 22.818 .000 1
POSITION Pit Ldrs 16.900 11.237 9 9.262 25.537
POSITION Other TC 5.081 10.961 12 -1.883 12.045
GRP "I Base
POSITION Co Cmdr .015 12.083 3 -30.001 30.032
POSITION Pit Ldrs -.355 16.554 11 -11.476 10.76b
POSITION Other 7C 3.479 5.410 10 -.405 7.363

For entire samole 5.768 11.946 76 3.039 8.498

Variable .. TIOFDVN
FACTOP CODE Hean Std. Dev. N 95 oercent Conf. Interval

6RP IVC2
POSITION Cc Cmdr 6.139 5.286 4 -2.272 14.551
POSITION Pit Lars 5.463 8.244 13 .481 10.445

.POSITION Other TC 1.344 13.485 13 -6.905 9.493
6RP CVC2
POSITION Co Cadr 21.273 .000 1
POSITION Pit Ldrs 9.051 7.820 9 3.040 15.061
POSITION Other TC 3.330 13.314 12 -5.129 11.789
6RP "I Base
POSITION Co Cmdr -1.549 7.540 3 -20.279 17.182
POSITION Pit Ldrs 2.093 7.003 11 -2.612 6.798
POSITION Other TC -3.245 6.036 to -7.563 1.073

For entire samole 3.180 10.152 76 .960 5.500
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Deviation Scores: Task I - Prepare/Send SPOT Report

Summaries of ISKIDVN
By levels of GRP

Variable Value Label Nean Std Dev Cases

For Entire Population 4.4741 9.9339 76

GRP I IVC2 4.7439 8.0949 30
GRP 2 CVC2 8.6040 11.1643 22
GRP 3 hl Base .3511 8.2240 24

Total Cases = 91
missing Cases z 15 OR 16.5 PCT.

Sumaries of TSKIDVN
By levels of P

POSITION

Variable Value Label Nean Std Dev Cases

For Entire Population 4.4741 9.9339 76

GRP I IVC2 4.7438 8.9948 30
POSITION I Co Cmdr 4.3940 6.6194 4
POSITION 2 Pit Ldrs 5.6165 5.8584 13
POSITION 3 Other TCs 3.9788 12.0178 13

GRP 2 CVC2 9.6040 11.1643 22
POSITION 1 Co Cmdr 22.0454 .0000 1
POSITION 2 Pit Ldrs 12.9751 9.1195 9
POSITION 3 Other TCs 4.2055 11.1492 12

GRP 3 MI Base .3511 8.2240 24
POSITION 1 Co Cmdr -.7667 9.8033 3
POSITION 2 Pit Ldrs .8689 11.2576 11
POSITION 3 Other TCs .1170 3.1409 10

Total Cases 91
missing Cases 15 OR 16.5 PCT.
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Prepare/Send Spot Report

Ma*' ULT IPLE REGRESS ION f''a

Equation Number 1 Dependent Variable.. TIWL

Beginning Block Number 1. Hethod: Stepwise

Step HultR Rsq AdjRsq F(Eqn) SigF RsqCh FCh SioCh Variable Betaln Correl
1 .8480 .7191 .7137 133.136 .000 .7191 133.136 .000 In: CHTIWL5 .9480 .8480
2 .9265 38585 .8529 154.691 .000 .1394 50.222 .000 In: CHT1tWL3 .4577 .7952
3 .9613 .9241 .9196 202.961 .000 .0656 43.243 .000 In: CNTINLI .2952 .6530

Variable(s) Entered on Step Number 3.. CHTINLI

hultiple R .96131 Analysis of Variance
R Square .92411 DF Sum of Squares Nean Square
Adjusted R Square .91956 Regression 3 13665.11380 4555.03793
Stanoard Error 4.73739 Residual 50 1122.14546 22.44291

F 202.96112 Signif F = .0000

Listwise Deletion of Hissing Data

N of Cases = 54

Correlation:

TIWL CHTILl CHTINL2 CNTIWL3 C M115L5 CMT1WL6

TIWL 1.000 .653 .649 .795 .848 .799
CMTIWL1 .653 1.000 .519 .309 .496 .253
CffIWL2 .649 .519 1.000 .395 .493 .270
CMTIWL3 .795 .309 .395 1.0W .579 .644
CMTIWL5 .B48 .496 .49, .579 1.000 .622
LTIHNLb .799 .253 .270 .644 .622 1.000
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Wlental kandt Task I - Prepare/Send SPOT Recort

4 # 0 4ANALYSIS OF VARIANCE -- DES16N III '

Tests of between-Subjects Efferts.

Tests of Significance for T1 using UNIQUE sues of squares
Source of Variation SS DF HS F Sin of F

WITHIN CELLS 642.15 68 9.44
CONSTANT 98.32 1 98e. 32 10.41 .002
GRPCI 11.39 1 11.39 1.21 .276
6RPC2) 26.57 1 26.57 2.81 .099
POSITION 107.81 2 53.90 5.71 .005
6RPI1) BY POSITION 7.62 2 4.81 .40 .669
6RP(2) 9V POSITION 19.19 2 9.60 1.02 .367

lests involving 'SCENARIO' Within-Subject Effect.

Tests of Sionificance for 72 using UNIQUE sues of scuares
Source of Variation 5S DF MS F Sig of F

WITHIN CELLS 394.82 68 5. 66
SCENARIO 1.18 1 1.18 .21 .650
GRPM1 BY SCENARIO 3.26 1 3. 2b .59 .450
GRPi2) BY SCENARIO .47 1 .47 .00 .773
POSITION BY SCENARIO 19.95 2% 9.98 1.76 .179

6RPM1 BY POSITION B 3.05 2 .3 .7 .6
Y SCENARIO 501 .7 76

GRP(2) BY POSITION B 20.3B 10.19 1.80 .173
Y SCENARIC
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'hntal Dmnd: lask 1 - Prepare/Sed SPOT Report'.

Cell heans and Standard Deviations
Variable .. TIDFND

FACTOR CODE lean Std. Dav. N 95 percent Coni. Interval

6RF IVC2
POSITION Co Cudr .855 3.852 4 -5.274 6.984
POSITION Pit Ldrs 1.355 2.496 13 -.153 2.864
POSITION Other IC .280 3.129 13 -1.611 2.171

6RP CVC2
POSITIO% Co Caor 3.450 .000 1
POSITION Pit Lars 3.196 2.963 10 1.148 5.244
POSITION Other TC .460 2.268 12 -.981 1.901
GRP HI Base
POSITION Co Cadr .440 5.146 3 -12.345 13.225
POSITION Pit Lars .204 3.29B 1! -2.012 2.419
POSITION Other TC 1.063 2.161 10 -.483 2.609

For entire saaole 1.036 2.913 77 .375 1.698

Variable .. TIOFMD
FACTOR CODE Rean Std. Dev. N 95 percent Conf. Interval

SRP JVC2
POSITION Co Coor 2.577 1.712 4 -.146 5.301
POSITION Pit Lars 1.440 2.121 13 .158 2.722
POSITION Other TC -.549 3.255 13 -2.516 1.418

GRP CVC2
POSITION Co Cadr .n0 .000 1
POSITION Pit Ldrs 1.995 2.788 10 .00. 3.98
POSITION Other TC -.379 2.45 12 -1.93 1.177
6' l Base
POSITION Co Coar .647 1.951 3 -4.201 5.494
POSITION Pit Ldrs 1.398 1.879 11 .126 2.651
POSITION Other T -1.296 3.115 1o -3.524 .932

For entire samole .582 2.760 77 -.045 1.208
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Rental Dmand: Task I - Prepare/Send SPOT fuirt

Susaies of TIAVM
8V levels of SRP

Variable Value Label han Std Div Cases

For Entire Posulation .9090 2.2769 77

RP 1 IVC2 .7762 2.5414 30
6RP 2 CVC2 1.2952 2.4684 23
RP 3 Hl Base .3942 1.6621 24

Total Cases 2 91
issinq Cases z 14 OR 15.4 PCT.

Sulmaries of 1lAYND

Bv levels of POSITION

Variable Value Label han Std Dev Cases

For Entire Pooulation .8090 2.2789 77

POSITION I Co Caur 1.4806 2.5560 9
POSITION 2 PIt Ldrs 1.5553 1.8965 34
POSITION 3 Other TCs -.0694 2.3134 35

Total Cases 2 91
Iihssina Cases z 14 OR 15.4 PCT.

Sumaries of TIAVYO
by levels of 6RP

POSITION

Variable Value Label kan Std Dev Cases

For Entire Population .8090 2.2799 77

GRP 1 IVC2 .7762 2.5414 30
POSITION I Co Cadr 1.7163 2.4516 4
POSITION 2 Pit Ldrs 1.3977 1.7443 13
POSITION 3 Other T~s -.1346 3.0744 13

SRP 2 CVC2 1.2952 2.4684 23
POSITION 1 Co Cdr 3.3500 .0000 1
POSITION 2 Pit Lars 2.5955 2.2605 10
POSITION 3 Other TCs .0404 2.0895 12

GRP 31 Ml Use .3842 1. 621 24
POSITION I Co Caur .5433 3.2672 3
POSITION 2 Pit Ldrs .7959 1.,211 11
POSITION 3 Other TLs -.1165 1.5016 10

Total Cases z 91
hissing Lasts a 14 OR 15.4 PCT.
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Physical Dusand: Task I - Prepare/Send SPOT Report

* * * ''ANALYSIS OF VARIANCE-- DESIGN 1I''a'

Tests of Beteen-Subjects Effects.

Tests of Significance for Ti using UINIQUE sues of squares
Source of Variation SS DF "S F Sig of F

ITHIN CELLS 415.75 68 6.11
CONSTANT 2.73 1 2.73 .45 .506
6RP() .5 16.55 1 155 .1 .105

,RP.2 72.28 1 72.28 11.82 .001
POSITION 3.14 2 1.57 .26 .774
RPil) BY POSITION 44.20 2 22.1V 3.61 .032
6RP(2) BY POSITION 50.29 2 25.15 4.11 .021

Tests involving 'SCENARIO kithin-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of souares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 128.42 69 1.89
SCENARIO 7.70 1 3.70 1.96 .166
6RPII BY SCENARIO 1.23 1 1.23 .65 .423
6RP(2) BY SCENARIO .70 1 .70 .37 .545
POSITION BY SCENARIO 2.77 2 1.39 .73 .484

6RP() BY POSITION B 2.04 2 1.02 .54 .585
Y SCENARI.
6RP' ,&, BY POSITION B b.77 2 3.39 1.79 .174
Y SCENARIO
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,pysical Demand: 1as I - PrepareiSend SPOT eport'.

Cell Means and Standard Deviations
Variable .. T1DFPD

FACTOR CODE Hean Std. ewv. N 95 oercent Cronf. Interval

6RP IVC2
POSIl1Ok Co Cadr -.505 1.771 4 -3.T22

POSITIOt. Pit Lors 1.072 1.744 .019 2.12b

POSITION Other U 1.20 2.838 13 -.455

POSITION Lo Coor .20 .000 1

POSITION Pit LUrs 1.795 1.78 1 .5206

POSITION Other TC -.150 1.417 12 -1.05. .750

6RP Nt Base
POSITION Co Cedr -2.74 .401 3 -3.744 -1.743

POSITION Pit Ldrs -.37 3 11 -2.3 1 71

POSITION Other TC .463 1.183 1 -3 I.

For entire saalie .519 2.237 77 .01I 1.027

Variab)e .. TIOFPD
FACTOR CODE Mean Std. Dew. N 95 percent Coni. Interval

IVC2
POSITIOW Co Cmdr -1.00t 1.62Z 4 -3.901 1.901
•POSATION Pit 'ors .142 .927 13 -.418 .702

POSITION Other TC .568 2.502 13 -.944 2.079

POSITION Lo Cedr 3.83 .00 A

POSITION Pit Ld¢s .b03 1.444 10 -. 4 3 1.636
POSITION Other TC -.1 ,.755 12 -I.2"I ,. 2*
6RF r Base
POSITION Co Cadr -2.514 1.98( 3 -7.51

POSITION Pit Ldrr -.75k 2.90 11 -..0!

POSITION Other T6 -.92 .TQ 1{ -1.52 -.395

For entire samole .2.009 7

FI-10



Physical umand: Task 1 -!repare/Sind SPOT Reoort

Sumearies of TiAVPD
By levels of SAP

Variable Value Label Nean Std Dev Cases

For Entire Population .1818 1.8992 77

6RP I IV2 .5588 1.9007 30
GRP 2 CVC2 .5972 1.4918 23
6RP 3 NI base -.6875 2.1344 24

Total Cases 2 it

hissing Cases 2 14 OR 15.4 PC.

Summaries of 71AYPD

by levels of POSITION

Variable Value Label Hein Std Dev Cases

For Entire Population .1818 1.992 77

POSITION I Co Cad, -.913 2.3431 8

POSITION 2 Pit Lrs .4084 1.9987 34

POSITION . Other %s .2230 1.6416 35

Total Cases • 91
"Issino Cases : 14 00 15.4 PCT.

Sumaries o4 TIAVPD
Dy levels of 6RP

POSITION

Variable Value Label Tean Std Dev Cases

For Entire Population .1919 1.9992 77

6RP 1 IVC2 .3588 1.8007 o

POSITION I Co Cmir -. 7525 1.6738 4
POSITION 2 Pit urs .6073 1.1128 .13

POSITION 3 Othe- TIs .9136 2.2771 13P

Op I CVC. .5972 1.4918
POSITION I Co C.r 3.3250 .0000 1

POSITION 2 Pit LU's 1.1990 1.4211 10

POSTION 3 Other rs -.13P • 1.1016 12

GRP 3 II Use -.6675 2.1344 24

POSITION I Co Cw -2.668: 1.1699 3

POSITION 2 Pit Lrs -,5455 2.MA0 11

POSITION 3 Othe- TCs -.2495 .9234 so

Total Cases a I1 F1-11

R1ssinqo Cases 2 14 OR 't.4 PCT.



Tin Dmnd: Task I - Prepare/Send SPOT Recort

* # e ANALYSIS OF VARIANCE--DESIGN 1Iii.

Tests of Betwen-Subjects Effects.

Tests of Significance for TI using UNIQUE sues of squares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 1210.24 68 17.80
CONSTANT 242.96 ! 242.96 13.65 .000
6RP(1) 77.29 1 77.29 4.34 .041
GRP(2) 102.11 1 102.11 5.74 .019
POSITION 16.51 2 8.25 .46 .631
GRP(:) BY POSITION 27.0M 2 13.53 .76 .472
6RP(2) BY POSITION 46.34 2 24.17 1.36 .264

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation SS DF IS F Sig of F

WITHIN CELLS 429.60 68 6.32
SCENARIO 1.41 1 1.41 .22 .638
GRPI BY SCENARIO .09 1 .09 .01 .903
6RP(2; BY SCEARI 4.01 1 4.01 .63 .429
POSITION BY SCENARIO 21.43 2 10.72 1.70 .191

6RP(1D BY POSITION B 1.06 2 .53 .08 .919
Y SCENARIO
GRPt2) BY POSITION B 5.94 2 2.97 .47 .627
Y SCENAM O
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'Time Demand: Task I - Preeare/Smnd SPOT Report'.

Cell hians and Standard Deviations
Variable .. TIDFTD

FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

BRP IVC2
POSITION Co Cmdr 1.298 2.125 4 -2.093 4.666
POSITION Pit Ldrs .922 2.875 13 -.616 2.659
POSITION Other TC 1.412 3.639 13 -.787 3.611

6RP CVC2
POSITION Co Cadr 5.180 .000 1
POSITION Pit Ldrs 3.853 4.086 10 .930 6.776
POSITION Other TC 2.147 4.443 12 -.676 4.971

6RP "I Base
POSITION Co Cmdr -1.590 1.311 3 -4.946 1.666
POSITION Pit Ldrs -.010 4.105 11 -2.768 2.748
POSITION Other TC 1.594 3.737 1o -1.079 4.267

For entire sawle 1.507 3.750 77 .656 2.358

Variable .. TIOFTD
FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

BRSF IVC2
POSITION CD Cmdr 1.627 3.520 4 -3.974 7.229
POSITION Pit Ldrs .901 2.82 13 -.002 2.62
POSITION Other TC .301 3.746 13 -1.90 2.565
6RP CVC2
POSITION ro Ledr b.00) .000 1
POSITION Pit Lors 3.464 3.121 10 1.232 5.6b9
POSITION Other TC 1.476 4.306 12 -1.257 4.214
GRP mI base
POSITION Co Cadr.133 2.13 3 -4.631 9.897
POSITION Pit Ldrs .83o 2.303 11 -.714 2.380
POSITION Otner TC .489 2.160 10 -1.056 2.034

For entire sawmle 1.313 3.242 77 .577 2.049
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Tim kiand: Task I - Prepare/Send SPOT Riport

Suomries of TIAVTD
By levels of GRP

Variable Value Label "tan St: Dow ases

For Entire P",dation 1.4097 3.0316 77

PP 1 IVC2 .9622 2.?
BPF 2 CVC2 2.7796 3. ib 12

PP 0 Nl base .6565 2.36& 24

Total Cases z 91
Hissinc Cases z 14 OR 15.4 PCT.

Summaries of T1AVTD
by levels of POSITION

Variable Value Label Mean St Dow ases

For Entire PocLlatior 1.4097 3.131b 77

POSITION 1 Co Cadr 1.5294 2..64- 9
POSITION 2 PIt Ldrs 1.5591 3.177S 34
POS.TION 3 Other TCs 1.2373 3.:52b 35

.Total Cases x 91
issino Cases - 14 OR 15.4 PCT.

Summaries of TlAVTD
By levels of SRP

POSITION

Variable Value Label Mean S:d Bev Cases

For Entire Poollatlon 1.4097 10.0326 77

GRP I IVC2 .9622 :.7" 30
POSITION I Co Cadr 1.4575 :.7707 4

POSITION 2 Plt Lars .9154 .4!'- 13

POSITION 3 Other Tr; .9563 .239 13

POSITIOK I CG (mdr 5.59I0 .0000 1
POSITION 2 Pit Ldrs S. 655e, :.2467 10
POSITION Z Otner Ts 1.91,29 1.67 12

GRPl Base .4365 :.66
POSITION CI C ~ .2717 .9=3
POSITION Pit Lars .4114 9U 11

POSITIOk ; Otner TCs 1.0415 ".!S 4 10

Total Cases z 9!
"issing Cases z 14 OR 15.4 PCT.
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Effort: Task I - Prepare/Send SPOT Report

, #e ANLYSIS OF VARIANCE-- DESI6N 1* *

Tests of Betwee-Subjects Effects.

Tests of Significance for TI using UNIQUE suss of souares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 703.59 6B 10.35
ONST ANT 83.39 1 B.39 8.06 .006

2 21 .2.00 1 22.00 2.13 .149
6RP(2) 68.07 1 68.07 6.58 .013
POSITION 10.9? 2 5.49 .53 .591
SRP(1 BY POSITION 26.07 2 13.0 1.2 .

6RP2, BY POSITION 23.4 11.71 1.13 .325

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of scuares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 461.49 68 6.79
SCENARIO 13.38 1 13.38 1.97 .165
6RP(I1 BY SCENARIO 1.10 I 1.10 .16 .688
BRPC2) BY SCENARIO .8c 1 .80 .12 .732
POSITION BY SCENARIO 8.99 2 4.49 .66 .519

SkP(1 BY POSITION B 8.65 2 4.33 .64 .532
Y SCENARIO
6RP(42) By POSITION B 1.82 2 .91 .13 .975
Y SCEMARIO

F1-15



Pnvsjcai Donn: iask 1 - Prepareuieno bri hePOrt

Cell Heans and Standard Deviations

Variable .. TIDFEF
FACTOR CODE Hein Std. Dew. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cmdr .893 2.067 4 -2.397 4.132
POSITION Pit Lars 1.162 1.647 13 .167 2.157
POSITION Other TC 1.733 3.600 13 -.442 3.90E

6RP CVC2
POSITION Co Cmdr 5.640 .000 1
POSITION Pit LOtS 2.397 2.512 10 .600 4.194
POSITION Other TC .Bb 2.22 12 -.41 2.5
GRP M Base
POSITION Co Cadr 1.090 4.8b9  3 -11.005 13.185
POSITION Pit Lmrs .09" 3.801 11 -2.461 2.647
POSITION Other TC -.7K 4.639 10 -4.050 2.586

For entire saspie 1.015 3.195 77 .290 1.741

Variable .. TIOFEF
FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

GRF IVC2
POSITION Co Cadr .515 2.484 4 -3.437 4.467

POSITION Pit Lors .998 2.260 13 -.367 2.364
POSITION Other T[ .465 2.802 13 -1.229 2.158
GRP CVC2
POSITION Co Cadr .420 .000 1

POSITION Pit Ldrs 1.107 2.985 10 -1.028 3.242
POSITION Other IC .693 3,289 12 -1.396 2.763

6RP ml Base
POSITION Co Cmdr -1.937 .601 3 -3.428 -.445
POSITION Pit Ldrs -.224 1.647 11 -1.330 .883
POSITION Other TE .586 2.904 10 -1.491 2.663

For entire samwle .53 2.06 77 -.053 1.130
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Effort: Task 1 - Prepare/Send SPOT eport

Suamaries oi 7IAVEF
Dv levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Population .777t 2.2864 77

6RP 1 IVC2 1.0382 2.0056 30

6RP 2 CVC2 1.3654 2.5479 23

GRP Ml Base -.133 2.1749 24

Total Cases 91

Hissing Cases 14 OR 15.4 PCT.

Sumaries of TIAVEF

by levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .7770 2.2864 77

POSITION I Co Cmdr .7594 2.5629 a

POSITION 2 Pit Lars .9072 2.2906 34

POSITION 3 Other TCs .6546 2.2621 35

Total Cases = 91

Missing Cases z 14 OR 15.4 PCT.
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Frustration: Task 1 -Prepare/Send SPOT Report

* # * . I#ANALYSIS OF VARIANCE-- DESIGN I44**1

Tests of Between-Subjects Effects.

Tests of Significance for T1 using UNIQUE sues of iquares
Source of Variation SS DF "S F Sig of F

NITHIN CELLS 1041.74 68 05.32
CONSTANT 25.45 1 251.45 1.41 .000

GRP(") 46.04 1 4b.04 3. .088
6RP,2) 82.0 1 82.03 5.35 .024
POSITION 64.16 2 32.08 2.09 .131
GRP(1) BY POSITION 28.43 2 14.21 .94 .406
6RP(2) BY POSITION 5.80 2 2.90 .19 .828

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation SS DF AS F Sig of F

WITHIN CELLS 438.95 68 6.46
SCENARFIO 12.65 1 12.65 1.96 .166
6RPMt) BY SCENARIO 4.04 1 4.04 .63 .432
6RP(2 BY SCENARIO 5.44 1 5.44 .84 .362
POSITION BY SCENARIO B.71 2 4.36 .67 .513

GRPC1) BY POSITION B 49.58 2 24.79 3.84 .026
Y SCENARIO
6RP(2; BY POSITION B 95.37 2 47.68 7.39 .001
Y SCENARIO
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subtitle "Frustration: Task I - PrepIrelSend SPOT Report'.

Cell Means and Standard Deviations
Variable .. TIDFFR

FACTOR CODE ian Std. Dev. k 95 Percent Coni. Interval

6RP 1IC2
POSITION Cc Cadr .365 1.993 4 -2.90? 3.537
POSITION Pit Lore 1.205 2.507 13 -.310 2.720
POSITION Other TC 1.928 2.575 13 .371 .484

GRF CV%2
POSITION Co Cadr 5.730 .000 1
POSITION Pit Ldrs 4.176 3.661 10 1.557 6.795
POSITION Other TIC 1.426 4.147 12 -1.209 4.06)
BRP NI Base
POSITION Co sdr 4.343 5.565 3 -9.491 18.157
POSITION Pit Lore -.305 3.523 11 -2.672 2.061
POSITION Other IL 1.091 2.361 10 -.59B 2.780

For entire saplle 1.654 3.385 77 .88 2.422

Variable .. TIOFFF
FACTOR CODE Mean Sta. Dev. N 95 Percent Conf. Interval

GRF IVC2
POSITION Co Cidr 2.42A. .306 4 -2. 83 7.688
POSITIO Pit Ldrs 1.968 3.335 13 -.047 3.984
POSITION Other TC .48E 3.123 13 -1.399 2.376

SRP CC2
POSITION Co Cadr 6.670 .000 1
POSITION Pit Lore .820 3.106 10 -1.402 3.042
POSITION Other T 1.649 4.219 12 -1.032 4.330
BRP HI Base
POSITION Cr Cedr -.170 4.79! 3 -12.073 11.733
POSITION Pit LkrS .846 3.123 1 1 -1.252 2.945

POSITION Other TC -2.062 2.547 10 -3.984 -.240
For ent8re saucie .838 3.485 77 .046 1.629
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Frustration: Task 1 - Prepare/Send SPOT Report

Sumaries of TIAVFR
By levels of GRP

Variaole Value Labe' mean Std Dev Cases

For Entire Pooulation 1.2456 2.8244 77

8RP 1 IVC2 1.3972 2.0986 30
GRP 2 CVC2 2.1578 3.5335 23
GRP 3 HI Base .1919 2.6117 24

Total Cases = 91
Missing Cases = 14 OR 15.4 PCI.

Sumaries of TIAVFR

By levels of POSITION

Variable Value Label Hean Std Dev Cases

For Entire Population 1.2456 2.9244 77

POSITION I Co Cmdr 2r.38 3.1490 8
POSITION 2 PIt Ldrs 1.4288 2.8025 34
POSITION 3 Other TCs .8371 2.7789 35

Total Cases = 91
hissing Cases = 14 OR 15.4 PCT.
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Appendix F2
Prepare/Send Contact Report

Variahle or term Dxjition

GRP(l) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T3DFDVN Total workload deviation score for defensive

scenario
T3OFDVN Total workload deviation score for offensive

scenario
TSK3DVN Total workload deviation score--mean across

scenarios
T3DFMD Mental Demand subscale deviation score for

defensive scenario
T3OFMD Mental Demand subscale deviation score for

offensive scenario
T3AVMD Mental Demand subscale deviation score--mean

across scenarios
T3DFPD Physical Demand subscale deviation score for

defensive scenario
T3OFPD Physical Demand subscale deviation score for

offensive scenario
T3AVPD Physical Demand subscale deviation score--mean

across scenarios
T3DFTD Time Demand subscale deviation score for defensive

scenario
T3OFTD Time Demand subscale deviation score for offensive

scenario
T3AVTD Time Demand subscale deviation score--mean across

scenarios
T3DFEF Effort subscale deviation score for defensive

scenario
T3OFEF Effort subscale deviation score for offensive

scenario
T3AVEF Effort subscale deviation score--mean across

scenarios
T3DFFR Frustration subscale deviation score for defensive

scenario
T3OFFR Frustration subscale deviation score for offensive

scenario
T3AVFR Frustration subscale deviation score--mean across

scenarios

Multiple Regression

T3WL Total workload rating for task
CMT3WL1 Mental Demand subscale score for task
CMT3WL2 Physical Demand subscale score for task
CMT3WL3 Time Demand subscale score for task
CMT3WL5 Effort subscale score for task
CMT3WL6 Frustration subscale score for task
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Deviation Scores: Task 3 - Prepare/Send CONTACT Report

* * # # # ANALYSIS OF VARIANCE-- DESIN I *9*

Tests of Between-Subjects Effects.

Tests of Significance for T1 using UNIQUE sums of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 26291.16 67 392.41
CONSTANT 51.34 1 51.34 .13 .719
GRP1I) 2849.69 1 2849.69 7.26 .009
6RP(2) 2773.52 1 2773.52 7.07 .010
POSITION I.34 2 9.17 .02 .977
GRP(I) BY POSITION 1108.74 2 554.37 1.41 .251
SRP(2) BY POSITID h blB.61 2 309.40 .79 .459

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of souares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 5457.41 67 81.45
SCENARIO 27.61 1 27.61 .34 .562
6RP1) BY SCENARIO 194.49 1 194.48 2.39 .127
6RP(2) BY SCENARIO 90.60 1 90.60 .99 .323
POSITION BY SCENARIO 261.52 2 130.76 1.61 .208

6RP(1) BY POSITION B 157.23 2 78.61 .97 .386
Y SCENARIO
6RP(2) BY POSITION B 172.26 2 96.13 1.06 .353
Y SCENARIO
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kviatio Scorn:

Cell heans and Standard Deviations
Variable .. T3DFDVN

FACTOR CODE kean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr -14.851 12.361 4 -34.520 4.617
POSITION Pit Ldrs -6.538 16.662 13 -16.728 3.652
POSITION Other TC -.239 13.137 13 -8.178 7.700
6RP CVC2
POSITION Co Cmdr 26.818 .000 1
POSITION Pit Ldrs 7.362 14.221 13 -1.232 15.955
POSITION Other TC 4.259 20.084 9 -11.178 19.697
6RP HI Base
POSITION Co Cadr -4.995 23.616 3 -63.652 53.683
POSITION Pit Ldrs -7.901 16.559 11 -19.025 3.224
POSITION Other TC -5.897 9.414 9 -13.132 1.339

For entire sAIle -1.863 16.329 76 -5.594 1.868

Variable .. T3OFOVN
FACTOR CODE Kean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cadr -12.861 10.988 4 -30.345 4.624
POSITION Pit Ldrs -.383 12.722 13 -9.071 7.305
POSITION Other TC -.964 16.370 13 -10.956 8.928
GRP CVC2
POSITION Co Cadr 7.273 .000 1
POSITION Pit Ldrs 10.440 17.367 13 -.055 20.935
POSITION Other TC 3.264 17.601 9 -10.266 16.793
GRP "I base
POSITION Co Cadr -9.216 22.464 3 -65.020 46.589
POSITION Pit Ldrs -8.362 12.586 11 -16.917 .094
POSITION Other TC -1.999 13.114 9 -12.079 6.081

For entire samole -.450 15.963 76 -4.075 3.175
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Deviation Scores: Task 3 - PreparelSnd CONTACT Reort

Summaries of TSK3DVN
oy levels of RP

Variable Value Label Hean Std Dev Cases

For Entire Population -1.1565 14.8049 76

GRP I IVC2 -3.6076 13.4934 30
ORP 2 CVC2 7.2438 15.2831 24
6RP 3 KI Base -6.3598 12.7816 23

Total Cases = 91
missing Cases z 15 DR 16.5 PCT.

Sumaries of TSK3DVN
Bv levels of 6RP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population -J.1565 14.8049 76

6RP I [VC2 -3.6076 13.4934 30
POSITION I Co Cmdr -13.8560 11.5653 4
POSITION 2 Pit Ldrs -3.4604 13.5012 13
POSITION 3 Other TCs -.6014 13.3963 13

GRP 2 CVC2 7.2438 15.2831 23
POSITION I Co Cadr 17.0454 .0000 1
POSITION 2 Plt Ldrs 8.9006 13.7342 13
POSITION 3 Other TCs 3.7617 18.1460 9

6RP 3 mI Base -6.3598 12.7816 23
POSITION I Co Cadr -7.1000 22.498T.
POSITION 2 Pit Ldrs -8.1312 13.6176 11
POSITION 3 Other Cs -3.9480 8.936 9

Total Cases = 91
missing Cases = 15 OR 16.5 PCT.
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Prepare/Send Contact Report

*i# t NULTIPLE REGRESSION i

Equation Nuber 1 Dependent Variable.. TU3L

Beginning Block Nuber 1. Method: Stepwise

Step uiltR Rsq AdjRsq F(Eqn) SigF RsqCh FCh SigCh Variable DetaIn Correl
1 .8597 .7391 .7341 147.290 .000 .7391 147.290 .000 In: C .T3NL6 .9597 .8597
2 .9428 .8889 .8846 204.038 .000 .149 68.785 .000 In: CMT3NL1 .4445 .7598
3 .9740 .9486 .9455 307.766 .000 .0597 58.126 .000 In: CMT3UL5 .3340 .8067

Variable(s) Entered on Step Nuaber 3.. CMT3L5

Multiple R .97398 Analysis of Variance
R Square .94863 OF Sum of Squares mean Square
Adjusted R Square .94555 Regression 3 20772.56892 6924.18964
Stannard Error 4.74323 Residual 50 1124.91257 22.49825

F 307.76568 Signif F = .0000

Listwise Deletion of Hissing Data

N of Cases 54

Correlation:

T3NL CN T3WLt CT3L2 CHT3NL3 CMT3WL5 CHT3NL6

T.WL 1.000 .7bO .552 .833 .807 .BbQ
CM T3WL1 .760 1.000 .552 .514 .451 .492
EMT3WL2 .552 .552 1.000 .255 .346 .271
"HT3iWL3 .4W .514 .255 1.000 .590 .107

CTL5 .807 .451 .346 .590 1.000 .667
1T TTLb .860 .492 .271 .707 .667 1.000
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mntal Dmand: TasK 3 - Precare/Send ONTAC17 keort

**#* ANALYSIS OF VARIANCE-- DESIGN I 4 4 0

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE sues of sQuares

Source of Variation SS DF HS Sig of F

WITHIN CELLS 1515.34 67 22.62

CONSTANT 81.29 1 81.29 3.59 .062

6RP) 107.03 1 107.03 4.73 .033

GRP (2) 87.04 1 87.04 3.85 .054

POSITION 1.96 2 .98 .04 .958

GRP(1) BY POSITION 104.04 2 52.02 2.30 .10B

6RP%2) BY POSITION 52.92 2 26.46 1.17 .317

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Sionificance for T2 using UNIQUE sus of scuares

Source of Variation SS DF mS F Sic of F

WITHIN CELLS 314. 40 67 4.69

SCENARIO .02 1 .02 .00 .953
1P)) 9 SCENARIC 3.3B 3. .72 ..99

R,12) BY SCENARIC 2.00 1 2.00 .43 .517

POSITION BY SCENARID 3.19 2 . 7 1

GRP1 F, POSITIONk 10. 15 2 .8e 1.0E .345

6F ,. BY POSITION 6 4.40 2 2.20 .47 .628

SCENARIO

F2-6



8hental Deawd: Task 3 -Prepare/Send CONTACT Report'.

Cell Means and Standard Deviations
Variable .. T3DFMD

FACTOR CODE Mean Std. Dev. K 95 percent Coni. Interval

6RP IVC2
POSITION Co Cedr -4.645 3.266 4 -9.84? .552

POSITION Pit Ldrs -2.029 5.011 13 -5.057 .999

POSITION Other TC -.393 3.062 13 -2.244 1.457

GRP CVC2
POSITION Co Cadr 4.450 .000 1

POSITION Pit Ldrs .577 4.316 13 -2.032 3.186
POSITION Other TC -1.223 3.605 9 -3.994 1.547

SRP "I Base
POSITION Co Cmdr -2.560 .340 7 -3.406 -1.714

POSITION Pit Ldrs -1.615 2.B67 11 -3.541 .312
POSITION Other TC -1.903 3.326 9 -4.55 ,563

For entire sasoie -1.217 3.822 76 -2.091 -.344

Variable .. T3FD
FACTOR CODE Mean Sto. Dev. k 95 Dercent Coni. Interval

UpF IVC2
POSITION Co Cmdr -4.4. 3.701 4 -10.311 1.466
POSITION Pit Ldrs .40b 3.941 i" -2.78e 1.976
POSITION Other TC -.836 346 3 -2.932
RP CVC2
PDSITIOh Co Emdr 2.250 .0,; 2
POSITION Pit Ldrs .541 2.546 13 -.998 2.079
POSITION Other IC -.867 3.474 9 -3.537 1.804
6RP HI Base
POSITION Co Cedr -2.687 4.036 3 -12.712 7.339
POSITION Pit Ldrs -2.157 3.696 11 -4.640 .326
POSITION Other If -.581 4.608 9 -4.123 2.961

For entire samole -.913 3.657 76 -1.749 -.077
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Rental Deand: Task 3 - PrnarltlSe CONTACT Report

Sumearies of T3AVND
Dv levels of GRP

Variable Value Label Mean Std Dev Cases

For Entire Population -1.0651 3.4208 76

GRP ! IVC2 -1.3983 3.7340 0
GRP 2 CVC2 .0526 3.19"6 23
GRP 3 "1 base -1.7478 3.050 23

Total Cases z 91
hlissing Cases 2 15 OR 16.5 F.,

Susearies of T34YI1

IV levels of POSITION

Variable Value Label Kean Std Dev Cases

For Entire Population -1.0651 3.4208 76

POSITION I Co Lmdr -2.6319 3.6613 9

POSITION 2 Pit Ldrs -.7922 3.5113 3 7

POSITION 3 Other Cs -.9348 3.2234 31

Total Cases = 91
jzssi n Cases z is OR 16.5 P7.

Sumearies of T3AND
By levels of GRP

POSITION

Variable Value Label Rean Std Dev Cases

Fr Entire Population -1.0651 3.4209 76

GRP I IVC 1 -1.3995 3.7340 30
POSITION I Co Cadr -4.5337 3.4515 4
POSITION 2 P11 Ldrs -1.2177 4.0714 l.
POSITION 3 0th.- T -.6146 3.1879

0P 2 C2T .526 ,.196
1C Cacr 3.5001. .0000

POSITION 2 Pit Lrs .5568 2.9994
POSITION 3 Otne TCs -i.0450 3.3925 9

ti ase -1.7476 3.055 1 3
POSITION I Cco Ua -2.6233 2.0205
POSITION 2 Pt ars -14.6959 3.120, 1:
POSITION 3 Othr TU -1.2872 3.4484 9 -

Total Cases a 91
Missing Cases a 5 OR 16.5 P. F2-8



Physical Demand: Task 3 - Prepare/Send CONTACT Report

* # * # #ANALYSIS OF VARIANCE-- DESIGN 1 alea

Tests of Between-Subjects Effects.

Tests of Significance for T1 using UNIQUE sues of souares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 638.22 67 9.53
CONSTANT 24.17 1 24.17 2.54 .116
6RPiI) 63.05 1 63.05 6.62 .012
6RP(2) 89.02 1 89.02 9.35 .003
POSITION 14.03 2 7.01 .74 .483
6RP(1) BY POSITION 47.80 2 23.90 2.51 .089
6PP(2) BY POSITION 60.75 2 30.37 3.19 .046

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation SS OF "S F Sig of F

WITHIN CELLS 273.29 67 4.08
SCENARIO .02 1 .02 .00 .946
6RPII) BY SCENARIO 1.67 1 1.67 .41 .525
6RP(2) BY SCENARIO .54 1 .54 .13 .717
POSITION BY SCENARIO 1.74 2 .87 .21 .808

GRP(M) BY POSITION B 10.62 2 5.31 1.30 .279
Y SCENARIO
SRP(2) BY POSITION 1.12 2 .56 .14 .972
Y SCENARIO
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Physical Desand: Task 3 - Prepare/Send CONTACT Report'.

Cell Means and Standard Deviations
Variable .. T3DFPt

FACTDF CODE Mean Std. Dev. N 95 Percent Cont. lnteria,

6RP IVL2
POSITION Co Cmdr -2.505 3.776 4 -8.517 3.5v7

POSITION Pit Ldrs -1.697 3.761 13 -3.97(' .576

POSITION Other TC .215 3.058 16 -. 633 2.063

SRF CVC2
POSITION Co CLar 3.820 .00t 1

POSITION Pit Ldrs .524 1.477 13 -.368 1.416
POSITION Other TC -.094 1.246 9 1.052 .63

6RP mI Base
POSITION Co Cmdr -3,410 1.459 3 -7.035 .215

POSITION Pit Ldrs -1.519 2.643 11 -3.295 .256

POSITION Other TC -.263 3.107 9 -2.651 2.125

For entire samle -.642 2.998 76 -1.302 .018

Va-iable .. T3DFPD
FACTOR CODE Mean Std. Dev. N 95 Percent Conf. Interval

IVC2

POSITION Lo Cmdr -2.500 2.018 4 -5.710 .716

POSITION P~t Lors -.01b A.7,9 3 -1.b54 1.631

PnSITION Other TE -.48P 2.709 13 -2.126 1.149

POSTID. CU iC-r 2. 83C .00( 1

POSITION Pit Ldrs .20E 2.843 13 -1.510 .92I

POSITION Otner TC -.107 1.007 9 -.86! .667
BRP PI Base
POS!TION Cc Cadr -2.927 1.!54 3 -5.79 -.060
POSITION Pit Lors -2.117 3.044 11 -4.162 -.072
POSITION Otner IC -.099 .95B 9 -.835 .637

For entire samle -.591 2.53 76 -1.170 -.011
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Physical Dmand: Task 3 - Prepare/Send CONTACT ReDzt

Suearies of T3AVPD
By levels of RP

Variable Value Label Ner Std Dev Cases

For Entire Population -.619 2.3229 76

GRP I IVC2 -.76U 2.6194 30
SRP 2 CVC2 .31_ 1.4588 23
6RP 3 I Base -1.35 2.3922 23

Total Cases 2 91
Rissin. Cases x 15 OR 16.5 PCT.

Sumaries of T3A'.D

By levels of POSITION

Variable Value Label flea Std Dey Cases

For Entire Population -.61." 2.3229 76

POSITION I Co- Cdr -2.02 2.9979 9

POSITION 2 Plt Ldrs -.712; 2.5456 37

POSITION '4 Other TCs -.139i 1.7259 31

Total Cases 91
missing Cases 15 OR 16.5 PCT.

Sumearies of T3AVPO
By levels of 6RP

POSITION

Variable Value Label rein Std Dav Cases

For Entire Population -. 64 2.3229 76

SRP 1 IVC2 -..230 2.6194 30
POSITION I Co Cadr -2.5125 2.8466 4
POSITION 2 PIt Ldrs -. M42 2.8476 13
POSITION 3 Other TCs -.::5 2.2369 13

6RP 2 CVC2.. 1.4598 23
POSITION 1 Co Cumr I.50 .0000 1
POSITION 2 PIt Ldrs . 1.5596 13

POSITION 3 Other Ts -.:ie& .9342 9

GRF 3 "1 Base-.7 2.3922 2?

POSITION 1 Co Cadr -:z .7132 3
POSITION 2 PIt Ldrs -*.M2 2.79.0
POSITION 3 Other TCs -. 211 1.6699 9

Total Cases a 91
missine Cases a 15 OR 16.5 T. F2-11



Time Demand: Task 3 - Prepare/Send CONTACT Report

c* # # # ANALYSIS OF VARIANCE -- DESI6N I i* *

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE sues of squares
Source of Variation SS DF mS F Sig of F

WITHIN CELLS 2548.08 67 38.03
CONSTANT .96 1 .96 .03 .874
6RP(l) 169.86 1 169.88 4.47 .038
6RP%2, 186.21 1 Iob.21 4.90 .030
POSITION 1.83 2 .91 .02 .976
SRP(1) BY POSITION 57.72 2 28.86 .76 .472
6RP(2) BY POSITION 2.53 2 1.27 .03 .967

Tests involving 'SCENARIO Within-Subject Effect.

Tests of Significance for 72 using UNIQUE sums of squares
Source of Variation SS DF f"S F Sig of F

WITHIN CELLS 574.65 67 8.5B
SCENARIO .11 1 .11 .01 .912
GRP(I) BY SCENARIO 10.92 1 10.92 1.27 .263
6RP(2) BY SCENARIO 19.50 1 19.50 2.27 .136
POSITION BY SCENARIO 18.75 2 9.37 1.09 .341

6RP(1) BY POSITION B 22.76 2 11.38 1.33 .272
Y SCENARIO
GRP(2) BY POSITION B 33.77 2 16.88 1.97 .148
Y SCENARIO
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'Time Demana: Ias 3 - Prepare/Send CONTACT Reports.

Cell K, and Standard Deviations

Variable .. T3DFIE'
FACTOR CODE hean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cour -3.962 5.253 4 -12.32, 4.3%
POSITION Pit Lars .075 5.140 13 -3.03, V.181
POSITION Otner TC -.017 3.453 13 -I..10
5RF CVC2
POSITItON Cc Codr 7.180 .000 1

POSITION Pit Ldrs 1.394 4.061 IV -i.061, 4.E4.

POSITION Other TC 2.099 7.773 9 -3.a7 E.Q74
BRP hl Base
POSITION Co Cmar -1.257 9.877 3 -25.792 23.27h
POSITION Pit Lars -2o465 3.90 11 -5.090 .161
POSITION Otner IC -2.372 2.340 9 -4.171 -.574

For entire samole -.304 5.047 7b -1.458 .845

Variatie .. T3OFT
FACTOR COfUE hean Std. Dev. N 95 percent Coni. Interval

6RP I iC2
POSITION Cc Cedr -1.B72 3.890 4 -10.062 2.317
POSITION Pit Lars .909 4.353 13 -1.722 3.540
POSITION Other TC .482 5.186 13 -2652 3.616

60,' CVC2

POSITION Co Cadr 1.000 .000 1
POSITION Pit Lore 3.478 5.132 13 .377 6.5B0
POSITION Other T[ 1.720 5.88B 9 -2.806 6.24b

GIRP MI Base
POSITION Co Clar .800 5.692 3 -13.340 14.940
POSITION Pit Lors -1.71. 3.614 11 -4.141 .715
POSITION Otner TC -1.457 3.913 9 -4.465 1.551

For entire saarle .457 4.903 76 -.663 1.578
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Time Demand: Task 3 - --apare/Send CONTACT Report

Summaries of T.IAVTD
By levels of 6RF

Variable Value LWel mean Std DIv Cases

For Entire Poculation .0764 4.5412 76

6RP I 1V -.2082 4.3963 30

SRP 2 CV. 2.3020 4.7662 23

6RP 3 MI ase -1.7778 3.6369 23

Total Cases 91
Hissing Cases I! IR 16.5 PCT.

Summaries of T3AVTD

By levels of POSITION

Variable Value Lae: Bean Std Dev Cases

For Entire Population .0764 4.5412 76

POSITION I Co -'dr -1.5331 5.8007 9

POSITION 2 PIt .4rs .400 4.2942 37

POSITIOk 3 Dth TCs .0961 4.5664 31

Total Cases = 91

Kissing Cases = 15 7 16.5 PCT.

Summaries of T3AVTD
By levels of 6UP

POSITION

Variable Value Licel Rean Std Dev Cases

For Entire Poouiation .0764 4.5412 7b

6RP -.... 2082 4.3960 30

POSITION L -, Coar -3.9175 4.4240 4

POSITION 2 F.: Ldrs .4923 4.4208 13

POSITION ' r7.1 er T's .2327 4.1162 1,W

6RP 2 . 2.3020 4.7662 23

POSITION 1 z Cedr 4.0900 .0000 1

POSITION 2 F-t Ldrs 2.4362 3.9715 13

POSITION 3 tner TCs 1.9094 6.1813 9

6RP 3 n" Base -1.7778 3.6369 23
POSITION I U Cadr -.229? 7.6601 3

POSITION 2 F.: Ldrs -2.0886 3.388 11

POSITION 3 O er TCs -1.9144 2.5096 9

Total Cases - 91

missinh Cases 2 1 ! 16.5 PCT. F2-14



Effort: Task 3 - Prepare/Send CONTACT Report

S # e*ANALYSIS OF VARIANCE-- DESIGN I.....

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE sums of squares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 1447.25 67 21.60
CONSTANT .59 1 .59 .03 .069
6RP(1) 100.95 1 100.95 4.67 .034
6RP(2) 77.45 1 77.45 3.59 .063
POSITION A2.80 2 11.40 .53 .592
GRPMI) BY POSITION 45.19 2 22.59 1.05 .357
BRPt2) BY POSITION 46.72 2 24.36 1.13 .330

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sums oi squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 506.99 67 7.57
SCENARIO 6.12 1 6.12 .B1 .372
6RP(1) BY SCENARIO 2.46 1 2.46 .33 .570
GRP(2) BY SCENARIO 10.32 1 10.32 1.36 .247
POSITION BY SCENARIO 22.19 2 11.09 1.47 .238

GRP() BY POSITION B 2.37 2 1.18 .16 .855
Y SCENARIO
6RP(2) BY POSITION B 3.91 2 1.96 .26 .773
Y SCENARIO
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'Eftiort: Task 3 - Prepare/Send CONTACT Report'.

Coll Means and Standard Deviations
Variable .. T3DFEF

FACTOR - CODE Hean Std. Dev. N 95 percent Con. Interval

GRP IVC2
POSITIN Co Cmdr -1.60B 3.442 4 -7.085 3.870
POSITION Pit Ldrs -2.299 3.522 13 -4.427 -.171
POSITION Other Ta -.158 2.857 13 -I.B4 1.569
6RP CVC2
POSITION Co Cedr 3.640 .000
POSITION Pit Lors 1.571 2.548 13 .031 3.11i
POSITION Other TC 1.08 6.134 9 -3.627 5.803
GRP "I Base
POSITION Co Cadr 2.423 7.745 3 -16.810 21.662
POSITION Pit Ldrs -1.BIb 3.809 11 -4.375 .742
POSITION Other TC .504 2.6W1 9 -1.556 2.565

For entire samole -.167 3.95 76. -1.071 .737

Variable .. T30FEF
FACTOR CODE hean StG. Dv. N 95 Dercent Conf. Interval

SRP IVC2
POSITION Co Cedr -.235 2.748 4 -4.607 4.137
POSITION Pit Ldrs -1.232 3.329 13 -3.244 .779
POSITION Other TC .445 3.163 13 -2.356 1.467

GRP 
CYC2

POSITION Co Cadr 2.420 .000 1
POSITION Pit Ldrs 2.609 5.272 13 -.577 5.795
POSITION Other TC .623 4.604 9 -2.916 4.163

GRP Mi Base
POSITION Co Cadr -2.937 6.447 3 -18.951 13.078
POSITION Pit Ldrs -1.951 2.883 1B -3.BB9 -.014
POSITION Other TC -.611 1.779 9 -1.979 .756

For entire sample -.218 3.930 76 -1.116 .68O

F2-16



Effort: Task 3 - Preparel/Smd CONTACT Report

Sumaries of T3AVEF
by levels of GRP

Variable Value Label Mean Std Div Cases

For Entire Population -.1924 3.4210 76

GRP 1 IVC2 -1.0185 2.7402 30
GRP 2 CVC2 1.6478 3.9960 23
GRP 3 MI Base -.9552 3.1210 23

Total Cases = 91
Missing Cases 15 OR lb.5 PCT.

Summaries of T3AVEF

by levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Pooulation -.1924 3.4210 76

POSITION I Co Cadr -.1781 3.9672 9
POSITION 2 PIt Ldrs -.4461 3.4158 37
POSITION 3 Other Uos .1066 3.3792 31

Total Cases = 91
Missing Cases = 15 DR 16.5 PCT.
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Frustration: Task 3 - Prepare/Send CONTACT Report

''''A ANALYSIS OF VARIANCE-- DESIGN I #'''

Tests o4 Betwen-Subjects Effects.

Tests of Significance for T1 using UNIQUE sums of squares -
Source of Variation SS OF HS F Sig of F

WITHIN CELLS 1923.43 67 29.71
CONSTANT 39.B4 1 39.84 1.39 .243
6RP1) 162.16 1 162.16 5.65 .020
GRP%2) 134.5(' 1 134.50 4.69 .034
POSITION 6.15 2 3.07 .11 .899
6RP01 BY POSITION 37.22 2 18.61 .65 .526
SRPI2) BY POSITION 13.61 2 6.81 .24 .790

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 850.40 67 12.69
SCENARIO 8.86 1 8.86 .70 .406
6RP(1) BY SCENARIO 19.80 1 19.80 1.56 .216
GRP(2) BY SCENARIO 11.00 1 11.00 .87 .355
POSITION BY SCENARIO 44.25 2 22.12 1.74 .193

6RP(1) BY POSITION B 17.18 2 6.59 .69 .512
Y SCENARIO
6RP(2) BY POSITION B 12.95 2 6.47 .51 .603
Y SCENARIO
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'Frustration: Task 3 - Prepire/Seid CONTACT Report'.

Cell Beans and Standard Deviations
Variable .. T3DFFR

FACTOR CODE Bean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr -1.895 3.514 4 -7.476 Z.706
POSITION Pit Ldrs -.642 3.745 13 -2.904 1.621
POSITION Other TC .114 5.049 13 -1.729 1.957

6RP CVC2
POSITION Co Cmdr 7.730 .000 1
POSITION Pit Ldrs 3.295 4.834 13 .73 .216
POSITION Other TC 1.893 5.200 9 -2.104 5.891
SRP "I Base
POSITION Co Cmdr I,33 7.529 3 -17.370 2C.037
POSITION Pit Lars -.487 4.630 11 -3.51E 2.62
POSITION Other TC -1.772 4.544 9 -5.265 1.721

For entire sample .472 4.588 76 -.576 1.521

Variable .. T3OFFR
FACTO CODE Bean Std. Dev. N 95 percent Conf. Interval

SRP IVC2
POSITION Co Cedr -1.B22 2.145 4 -5.236 1.591
POSITION Pit Ldrs .353 2.779 13 -1.326 2.032
POSITION Other IT .251 5.566 13 -3.113 3.614
6RP CVC2
POSITION Co Cudr .670 .000 1
POSITION Pit Ldrs .612 5,653 13 196 7.027
POSITION Other TE 1.9! 5.497 9 -2.334 6.117
GRP NI Base
POSITION Co Cadr -1.837 7.089 3 -19;446 15.773
POSITION Pit Ldrs -.426 3.799 11 -2.978 2.126
POSITION Other TC .749 3.858 9 -2.217 3.714

For entire sawle .812 4.693 76 -.260 1.885
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Frustration: Task 3 - Preparu/Sead CONTACT Reoort

Sumaries of T3AYFR
By levels of 6RP

Variable Value Label mean Std Dev Cases

For Entire Population .6423 3.9235 76

6RP I VC2 -.2307 3.2543 30
GRP 2 CVC2 2.8748 4.4399 23
6RP ff1 Base -.4515 3.3635 I)

Total Cases m 91
Missing Cases z 15 OR 16.5 PCT.

Sumaries of T3AVFR

By levels of POSITION

Variable Value Label Bean Std Dev Cases

For Entire Population .6423 3.9235 76

POSITION I Co Cedr -.4963 4.6817 9
POSITION 2 Pit Ldrs 1.0269 4.0252 37
POSITION 3 Other TCs .4773 3.6566 31

Total Cases= 9:
missing Cases = 15 OR 16.5 PCT.

F2-20



Appendix F3
Prepare/Send CFF Report

Variable or term

GRP(l) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
TSK4DVN Total workload deviation score--mean across

scenarios
T4OFDVN and T4DFDVN Not tested separately because of low n
T4DFMD Mental Demand subscale deviation score for

defensive scenario
T4OFMD Mental Demand subscale deviation score for

offensive scenario
T4AVMD Mental Demand subscale deviation score--mean

across scenarios
T4DFPD Physical Demand subscale deviation score for

defensive scenario
T4OFPD Physical Demand subscale deviation score for

offensive scenario
T4AVPD Physical Demand subscale deviation score--mean

across scenarios
T4DFTD Time Demand subscale deviation score for defensive

scenario
T4OFTD Time Demand subscale deviation score for offensive

scenario
T4AVTD Time Demand subscale deviation score--mean across

scenarios
T4DFEF Effort subscale deviation score for defensive

scenario
T4OFEF Effort subscale deviation score for offensive

scenario
T4AVEF Effort subscale deviation score--mean across

scenarios
T4DFFR Frustration subscale deviation score for defensive

scenario
T4OFFR Frustration subscale deviation score for offensive

scenario
T4AVFR Frustration subscale deviation score--mean across

scenarios

Multiple Regression

T4WL Total workload rating for task
CMT4WL1 Mental Demand subscale score for task
CMT4WL2 Physical Demand subscale score for task
CMT4WL3 Time Demand subscale score for task
CMT4WL5 Effort subscale score for task
CMT4WL6 Frustration subscale score for task
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Deviation Scores: Task 4 - Prepare/Send CFF Report

e e e ANALYSIS OF VARIANCE-- DESIGN 1 # # #

Tests of Significance for T4DVN using UNIQUE sums of squares

Source of Variation SS OF NS F Sig of F -

WITHIN CELLS 5096.04 47 108.43
CONSTANT 97.39 1 97.39 .9. .348

6RP(1) 399.3. 1 399.35 3.68 .061

6RP(2) 649.95 1 649.95 5.99 .015

POSITIOM 144.39 2 72.19 .67 .519

SRPtI) BY POSITION 575.69 2 297.84 2.65 .091

(RP(2) BY POSITION 701.52 2 350.76 3.24 .048

Sumares of T4DVN

By levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Population 2.9638 11.8351 56

SRP I IV2 1.4251 9.202b 15

6RP 2 CVC2 6.8006 13.7242 27

SRP 3 HI Base -3.1870 7.1195 14

Total Cases 56

Summaries of T40VN

By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population 2.8638 11.8351 56

POSITION I Co Cadr 2.2664 13.4630 11

POSITION 2 Pit Ldrs 5.4005 13.6666 27
POSITION 3 Other TCs -.5760 b.1571 1B

Total Cases 56
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eviati mScores:

Cell kans and Standard Deviations
Variable .. T4DYN

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

BRP IVC2

POSITION Co Cadr -7.406 7.511 3 -26.064 11.252

POSITION Pit Lars 4.026 10.300 8 -4.5B. 12.636

POSITION Other TC 2.847 3.370 4 -2.515 8.205
6Or CVC2

POSITION Co C.ar 9.168 17.058 5 -12.011 30.346

POSITION Pit Lots 12.997 13.644 12 4.328 21.666

POSITION Other TC -1.81 9 7.103 10 -6.900 3.262

6RP Mi Base

POSITION Co Cadr .436 1.867 3 -4.203 5.075

POSITION Pit LOrs -6.051 8.568 7 -13.975 1.873

POSITION Other 7C -.893 5.567 4 -9.782 7.997

For entire samwle 2.864 11.835 56 -.306 6.033
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Preparel/Sed CFF Report

M U* MULTIPLE RE6RESS ION titt

Equation Number 1 Dependent Variable.. T4NL

Beginning BlKk Number 1. Method: Stepuise

Step MultR Rsq AdIjRsq F(Eqn) Si9F RsoCh FCh SigCh Variable Detain Correl
1 .9423 .8880 .8856 364.703 .000 .8880 364.703 .000 In: CMT4WL3 .9423 .9423
2 .9706 .9421 .9395 366.077 .000 .0541 42.044 .000 In: CHUMTL5 .4087 .9072
3 .9840 .9682 .9661 446.845 .000 .0261 36.169 .000 in: CHTNL6 .2696 .B737

Variablets) Entered on Step Nuamer V.. CMT4WL6

muitiple R .98398 Analysis of Variance
R Sauare .96822 DF Sun of Squares Mean Square
a-usted R Square .96605 Regression 3 23815.29586 7938.43195

Stanoard Error 4.21492 Residual 44 781.6831 17.76553

F 446.84465 Signif F = .0000

Listwise Deletion of Missing Data

4 of Cases 48

Curreiation:

T4WL CMT4WL CMT4WL2 C41T4WL3 rMT41L5 T4WL6

TAL 1.000 .900 ,b70 .942 .907 .874
;nT4ULI .900 1.OO .503 .857 .773 .703
£MT4WL2 .670 .503 1.000 .577 .542 .450
UT4wL3 .942 .857 .577 1.000 .822 .775

CMT4WL5 .907 .773 .542 .822 1.000 .751
A;I4k6 .874 .703 .450 .775 .751 1.000
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Rental Dmand: Task 4 - Prepare/Send CFF RWort

**#* # ANALYSIS OF VARIANCE--DESIGN 1 # #

Tests of Significance for T4AVMD using UNIQUE sums of squares
Source of Variation SS DF MS F SIG of F

WITHIN CELLS 334.16 4B 6.96
CONSTANT 3.35 1 3.35 .48 .491
6RP(1 412.19 1 42.19 6.06 .017
6RP(2) 40.33 1 3 5.79 .027
POSITIOk 10.95 2 5.48 .79 .461fiPPII B4 POSITIO 0. .. .BF1),oOIIh4.17 2 24.59 3.53 .037

6RPQ2i BY POSITION 24.4" 2 11.2 2 1.61 .210

'Rental Demano: Ias 4 -Preoare/Send CFF Report'.

Cell Means and Standard Deviations
Variable .. T4AVMD

FACTOP CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Cc Cadr -2.746 3.218 5 -6.741 1.245
POSITION Pit Ldrs .932 2.713 8 -1.J37 "
POSITION Other 77 .549 .772 4 -.680 1.777

6FF CVC2
POSITION Co Cmdr 2.69 4.58Z 4 -4.597 9.989
POSITION Pit Ldrs 2.842 3.122 12 .859 4.826
POSITION Other IC -.281 1.985 10 -1.701 1.139
RF "I Base
POSITION Co Cmdr .390 .744 3 -1.458 2.23B
POSITION Pit Ldrs -1.215 1.879 7 -2.953 .523
POSITION Other IC -.756 1.954 4 -3.866 2.353

For entire samole .485 3.007 57 -.313 1.293
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ental Dwnd: Task 4 - Prepare/Send CFF Report

Summaries of T4AYND
By levels of 6RP

Variable Value Label mean Std Dev Cases

For Entire Population .4949 3.0074 57

6RP 1 C21 -.2400 2.9540 17

GRP 2 CVC2 1.6185 3.2518 2

BRP 3 Ml Base -.740 1.7357 14

Total Cases 57

Summaries c4 T4AVMD
By levels of POSITION

Variable Value Label hean Std Dev Cases

For Entire Population .4849 3.0074 57

POSITION I Co Cadr .1479 3.9602 12
POSITION 2 PIt Ldrs 1.2243 3.1235 27
POSITION 3 Other Ns -.2022 1.7530 18

Total Cases 57
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Task 4 - Prepare/Send CFF Report

'''' ANALYSIS OF VARIANCE-- DESIGN I #1.1

Tests of Significance for 14AVPD using INIQUE sums of squares
Source of Variation SS DF "S F Sia of F

WITHIN CELLS 135.48 48 2.82
CONSTANT .39 1 .39 .14 .710
6RP(1) 10.11 1 10.11 3.58 .064
SRP12) 19.80 1 19.80 7.02 .011
POSITION .17 2 .09 .03 .970
6RP1) BY POSITION 14.27 2 7.13 2.53 .090
GRPI2) BY POSITION 13.56 2 6.78 2.40 .101

Task 4 - Prepare/Send CFF Report

Cell Neans and Standard Deviations
Variable .. T4AVPD

FACTOR CODE hean Std. Dev. N 95 percent Conf. Interval

GRP IVYC2
POSITION Co Cdr -1.171 1.032 5 -2.453 .111
POSITION Pit Ldrs -.110 1.116 8 -1.043
POSITION Other TC .474 1.100 4 -1.27? 224
GRP CVC2 .4
POSITION Co Cedr 1.244 1.609 4 -1.316 3.B04
POSITION Pit Ldrs 1.403 A.311 -.066 A 73
POSITION Other TC -.261 .370 l -.52e .004

6RP "I Base
POSITION Co Cmdr -.627 3.679 3 -9.76 8.5Z
POSITION Pit Lors -1.454 1.989 7 -3.294 .35
POSITION Other TE -,325 ,2b0 4 -.738 .08S

For entire sample .018 1.843 57 -.471 .507
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Task 4 - Prepare/Send CFF Report

Sumaries of T4AVPD
By levels of GRP

Variable Value Label Rean Std Dev Cases

For Entire Population .0176 1.9430 57

6RP 1 IVC2 -.2947 1.2011 17

GRP 2 CVC2 .7387 1.949 26

GRP 3 fi base -.9543 2.0506 :4

Total Cases 57

Sumaries of T4AVPD

By levels of POSITION

Variable Value Label Kean Std Dev Cases

For Entire Population .0176 1.9430 57

POSITION I Co Cmdr -.2300 2.1886 12

POSITION 2 Pit Ldrs .2141 2.2240 27

POSITION 3 Other TUs -.1119 .6343 18

Total Cases 57
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Task 4 - Prepare/Send CFF Report

*** ANALYSIS OF VARIANCE-- DESI6N 14444#

Tests of Significance for T4AVTD using LNIQUE suns of souares
Source of Variation SS DF "S F Sic of F

WITHIN CELLS 436.85 49 8.92
CONSTANT 10.75 1 10.75 1.21 .278
6RP(1) 23.88 1 23.88 2.68 .108
6RP(2) 42.33 1 42.33 4.75 .034
POSITION 21.49 2 11.75 1.32 .277
6RPII) BY POSITION 79.51 2 39.76 4.46 .017
6RPI2) BY POSITION 86.72 2 43.36 4.86 .012

Task 4 - Prepare/Send CFF Report

Cell Means and Standard Deviations
Variable .. T4AVTr

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr -2.162 2.538 5 -5.314 .990
POSITION Pit Ldrs 2.013 2.860 9 -.185 4.212
POSITION Other TC .669 .877 4 -.726 2.064

fiRp CVC2
POSITION Cc Cadr 3.635 4.458 4 -3.458 10.728
POSITION Pit Ldrs 3.268 4.101 12 .662 5.873
POSITION Other TC -1.509 2.410 10 -3.233 .214

SRP "I Base
POSITION Co Lmdr -.992 2.157 3 -6.351 4.367
POSITION Pit Lets -1.240 2.190 7 -3.266 .786
POSITOt Other TC .619 1.667 4 -2.033 3.271

For entire sauole .680 3.481 58 -.235 1.59
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Time Demand: Task 4 - Prepare/Send CFF Report

Summaries of T4AVTD
By levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Population .6803 3.4809 58

6PP 1 IVC2 .5547 2.9666 18
GR. 2 CVC2 1.4967 4.2105 26
6RF 3 "1 Base -.6557 2.0690 14

Total Cases 58

Sumaries of T4AVTD

By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .6803 3.4809 58

POSITION I Co Cadr .0629 3.9752 12
POSITION 2 Pit Ldrs 1.7375 3.7023 28
POSITION 3 Other Cs -.5525 2.2164 18

Total Cases 58
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Task 4 - PreparelSmnd CFF Report

....a eANALYSIS OF VARIANCE-- DESIGN 1I''''

Tests of Significance for T44VEF using UNIQUE sues o4 squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 310.86 48 6.4e
CONSTANT 9.29 1 9.29 1.43 .237
6RPII) 24.66 1 24.66 3.81 .057
BRP(2) 35.98 1 35.98 5.54 .023
POSITION 4.79 2 2.40 .37 .693
6RP() BY POSITION 21.54 2 10.77 1.66 .200
RP(2) BY POSITION 13.42 2 6.71 1.04 .363

Time Deand: Task 4 - Prepare/Send CFF Report

Cell Means and Standard Deviations
Variable .. T4AVEF

FACTOR CODE Mean Std. Dev. N 95 oercent Conf. Interval

SRP IVC2
POSITION Co Cadr -.901 .997 5 -2.139 , 37
POSITION Pit Ldrs .521 2.473 8 -1.547 2.586
P351TION Other TC .544 1.386 4 -1.662 2.75t
6RP CVC2
POSITION Cc Cndr. W 4.7 27 4 -4.812 1V.2 2
POSITION Pit Ldrs 2.397 2.889 12 .5b2 4.22
POSITION Other TC .061 1.537 1C -,.0 "37 1.163

6RP "I Base
POSITION Co Cadr -.493 ".147 -7.31f' 7.23
POSITION Pit Ldrs -.504 3.070 7 -3.343 I.3"5
POSITION Other TC -.302 .792 4 -1.562 .957

For entire sanole .626 2.661 57 -.079 1.334
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Task 4 - PrepareiSend CFF Report

Summaries of T4AVEF
Fv levels of 6RP

Variable Value Label hear Std Dev Cases

For Entire Population .6275 2.6614 57

6RP 1 IVC2 .1079 1.9326 17
RP 2 CVC2 1.5444 2.9395 26

6RP 3 "I Base -.4443 2.4547 14

Total Cases 57

Sumaries of T4AVEF

By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Pooulation .6275 2.6614 57

POSITION I Co Cadr .3979 3.3391 12
POSITION 2 Pit Ldrs 1.0B9 2.9B73 27
POSITION 3 Other Cs .0886 1.3365 18

Total Cases 57
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Task 4 - Proeare/Send CFF Resort

# ** ANALYSIS OF VARIANCE--DESIGN Ih ut

Tests of Significance for T4AVFR using UNIQUE sums of squares

Source of Variation SS OF "S F Sig of F

WITHIN CELLS 277.70 48 5.79
CONSTANT 1.56 1 1.56 .27 .606
GRPtI) 30.22 1 30.22 5.22 .027
6RPi2) 54.35 1 54..5 9.39 .004
POSITIOK 12.71 2 6.36 1.10 .342

6RPII) BY POSITION 29.72 2 14.86 2.57 .07

6Re(2) BY POSITION 39.74 2 19.87 3.43 .040

Time Demand: TasK 4 - Prepare/Send CFF Report

Cell Means and Standard Deviations
Variale .. T44VF;

FI6OF COLE Mean Std. Dew. K K Dercent Lonf. Interval

45111 11U Cc Led, -.34.294 1.2b?
PIt LCV10t 249 -i.054 4.02

p6.I'N Other C 494 4 -1.009 1.999

BF~ CVCA.
POSITION Cc Cmdr "14 .19 4 -2.9be 7.19
POSITION Pit Lars 12 1.005 1.177

POSITION Otner TC . 70 10 1.505 J.167

BPP nl base
POSITIOtK Ccd' -C.a4d .756 3 -3.018 .736

POSITION Pit Lors -I. 6? 2.2q1 7 -3.756 .402

POS!TIGN Otner TE -. 17 1.241 4 -1.1&3 A.848
For entire samle .502 9.811 57 -.249 1.253
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Task 4 - Prepare/Send CFF Report

Sumaries of T4AVFR
B-, levels D4 GRP

Variable Value Label flean, Std Dev Cases

For Entire Pooulation .5023 2.8309 57

GPI IVC 2 .0106 2.3684 17
BRP I .VC .6662 3.0951 126

3R; 41 base -1.0993 1 .9202 14

Total Lases 57

Suuearies of 14AVFP

Ov levels of POSITION

Variable Value Label hear Std Dew Cases

For Entire Population .5023 2.8309 5

POSITION I ED Led- -.41A A8 .7 822 1
POSITION 2 Pit LarS 5.6 357~ 27
PITION 3 Othler TL's -013,7 1!59 1

aot&,' rases 7
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Appendix F4
Prepare/Send Shell Report

Variable or term

GRP(1) ANOVA factor comparing CVCC with M1 Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC

T2DFDVN Total workload deviation score for defensive
scenario

T2OFDVN Total workload deviation score for offensive
scenario

TSK2DVN Total workload deviation score--mean across
scenarios
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eviatim keru: Task 2 - PreparelSeed ELL Reort

# eeANALYSIS OF VARIANCE--DESGN I #*''

Tsts of Detuun-Subijects Effects.

Tnts of Significance for TI using UNIQUE sues of squares
Source of Variation SS OF IS F Sig of F

WITHIN CELLS 10116.59 44 229.92
CONSTANT 425.71 1 425.71 1.85 .191
BUPII) 336.92 1 336.92 1.47 .23Z
6RP12) 55.49 1 55.49 .24 .626
POSITION 1219.26 2 609.63 2.65 .092
SRP() BY POSITION 270.38 2 135.19 .59 .560
6RP2) BY POSITION 97.94 2 493.97 2.15 .129

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation SS iF KS F Sig of F

WITHIN CELLS 4245.24 44 96.49
SCENARIO 186.46 1 116.46 1.93 .171
6RP(I) BY SCENARIO 256.83 1 256.93 2.66 .110
6RP(2) BY SCENARIO 339.92 1 339.92 3.52 .067
POSITION BY SCENARIO 251.44 2 125.72 1.30 .292

6RPII) BY POSITION D 555.39 2 277.70 2.86 .067
Y SCENARIO
6RP(2) BY POSITION 8 524.44 2 262.22 2.72 .077
Y SCENARIO
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Cell heans and Standard Deviations
Variable .. T2DFDVN

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GRF IVC2
POSITION Co Cadr -12.601 14.914 4 -3.332 11.129

POSITION Pit Ldrs -1.949 14.190 9 -12.B56 8.959

POSITION Other TC -4.005 8.711 5 -14.821 6.810

RF CVC2
POSITION Co Cadr -2712 .000 1
POSITION Pit Ldrs 10.938 15.650 11 .424 21.451
POSITION Other TC -.131 7.125 10 -5.229 4.966
GRF NI base
POSITION Co Cadr -6.810 4.946 2 -51.251 37.631

POSITION Pit Ldrs -4.749 16.B43 9 -18.630 9.332
POSITION Other TC 6.574 4.639 3 -4.950 19.098

For entire sale -.529 14.367 53 -4.499 3.431

Variable .. T2OFDVN
FACTOR CODE ean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cadr -13.961 14.976 4 -37.694 9.973
POSITION Plt Ldrs -1.127 13.049 9 -11.158 8.904
POSITION Other TC -.228 3.843 5 -4.999 4.543

GRP CVC2
POSITION Co Cmdr 7.273 .000 1
POSITION Pit Ldrs 7.679 16.197 11 -3.202 18.560
POSITION Other TE 2,012 11.669 10 -6.335 10.360

6RP "I Base
POSITION Co Cmdr -8.869 2.926 2 -35.154 17.417
POSITION Pit Ldrs -3.277 11.024 S -12.494 5.939
POSITION Other T 2.275 3.041 3 -5.279 9.329

For entire samoe .151 12.961 53 -3.394 3.696
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Deviation Scores: Task 2 - Prepare/Send SHELL Report

Sumaries of TSK2DVN
By levels of GRP

Variable Value Label. Mean Std Dev Cases

For Entire Population -.1890 11.7439 53

GRP I IVC2 -4.2971 11.3917 1A
GRP 2 CVC2 4.6292 12.5404 22
GRP 3 l Base -2.6545 8.0089 13

Total Cases = 91
Hissing Cases z 38 OR 41.9 PCT.

Sumaries of TSK2DVN
By levels of GRP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population -. 1990 11.7439 53

GRP I IVC2 -4.2971 11.3917 19
POSITION I Co Cmdr -13.2310 13.6625 4
POSITION 2 Pit Ldrs -1.5378 11.8783 9
POSITION 3 Other TCs -2.1167 5.1432 5

GRP 2 CVC2 4.6292 12.5404 22
POSITION I Co Cmdr -9.9546 .0000 1
POSITION 2 Pit Ldrs 9.3092 14.7032 11
POSITION 3 Other TCs .9407 7.9251 10

6RP 3 HI Base -2.6545 B.0088 13
POSITION I Co Cedr -7.8395 1.0104 2
POSITION 2 Pit Ldrs -4.0130 8.6529 a
POSITION 3 Other TCs 4.4247 3.5828 3

Total Cases = 91
Missing Cases = 38 OR 41.9 PCT.
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Appendix F5
Prepare/Send Sitrep Report

Variable or term

-GRP(1) ANOVA factor comparing CVCC with M1 Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T5DFDVN Total workload deviation score for defensive

scenario
T5OFDVN Total workload deviation score for offensive

scenario
TSK5DVN Total workload deviation score-mean across

scenarios
T5DFMD Mental Demand subscale deviation score for

defensive scenario
T5OFMD Mental Demand subscale deviation score for

offensive scenario
T5AVMD Mental Demand subscale deviation score--mean

across scenarios
T5DFPD Physical Demand subscale deviation score for

defensive scenario
T5OFPD Physical Demand subscale deviation score for

offensive scenario
T5AVPD Physical Demand subscale deviation score--mean

across scenarios
T5DFTD Time Demand subscale deviation score for defensive

scenario
T5OFTD Time Demand subscale deviation score for offensive

scenario
T5AVTD Time Demand subscale deviation score--mean across

scenarios
T5DFEF Effort subscale deviation score for defensive

scenario
T5OFEF Effort subscale deviation score for offensive

scenario
T5AVEF Effort subscale deviation score--mean across

scenarios
T5DFFR Frustration subscale deviation score for defensive

scenario
T5OFFR Frustration subscale deviation score for offensive

scenario
T5AVFR Frustration subscale deviation score--mean across

scenarios
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Deviation Scores: Task 5 - Prepare/Send SITREP Report

Se e # ANALYSIS OF VARIANCE--DESI6N I1145*

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE sums of squares

Source of Variation SS DF MS F Sig of F

WITHIN CELLS 19131.62 70 273.31
CONSTANT 1930.54 1 1930.54 7.06 .010

GRP(M) 314.45 1 314.45 1.15 .287
SRP(2) 733.03 1 733.03 2.68 .106
POSITION 1567.40 2 783.70 2.87 .064
GRP(l) BY POSITION 89.41 2 44.70 .16 .949
6RP(2) BY POSITION 229.97 2 114.98 .42 .658

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares

Source of Variation SS DF HS F Sig of F

NITHIN CELLS 6924.26 70 98.92

SCENARIO 166.61 1 %b6.61 1.68 .199

GRP(1) BY SCENARIO 24.64 1 24.64 .25 .619

GRP(2) BY SCENARIO 25.49 1 25.49 .26 .613

POSITION BY SCENARIO 199.85 2 99.92 1.01 .369

6RP(1) BY POSITION B 616.71 2 308.36 3.12 .050

Y SCENARIO
6RP(2) BY POSITION B 300.26 2 150.13 1.52 .226

Y SCENARIO
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Deviation Scores:

Cell eais and Standard-Deviations
Variable .. T5DFDVN

FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

6RP lV:2
POSITION Co Cudr 15.053 9.026 2 -65.243 96.948

POSITION Pit Ldrs b.65b 17.753 14 -3.595 16.906

POSITION Other TC 4.694 8.633 11 -1.106 10.49.

GRP CVC2
POSITION Co Cmdr 3.079 26.947 5 -30.380 36.538

POSITION Pit Ldrs 9.648 15.201 14 .871 18.425

POSITION Other TC -1.771 10.197 11 -8.621 5.080

GRP "I Base
POSITION Co Cadr -3.651 5.513 3 -17.347 10.045

POSITION Pit Ldrs -4.266 10.585 10 -11.838 3.307

POSITION Other TC -2.757 10.776 9 -11.040 5.527

For entire samole 2.900 14.433 79 -.333 6.133

Variable .. T5OFDVN
FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Lmdr 13.000 2.828 2 -12.412 38.412

POSITION Pit Ldrs 14.197 11.83B 14 7.3b2 21.032

POSITION Other TC .624 10.341 11 -6.324 7.571

GRP CVC2
POSITION Co Cadr 9.458 29.139 5 -26.722 45.637

POSITION Pit Ldrs 6.823 11.726 14 -1.103 14.748

POSITION Other TC 2.401 12.257 11 -5.834 10.635

6RP KI Base
POSITION Co Cadr 9.118 15.094 3 -29.379 46.615

POSITION Pit Ldrs .282 9.800 10 -6.729 7.292

POSITION Other IC -5.550 8.78B 9 -12.305 1.205

For entire sample 4.823 13.960 79 1.697 7.950
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Deviation Scores: Task 5 - Prepare/Send SITREP Report

Sumaries of TSK5DVN
Dy levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Population 3.8616 12.2830 79

GRP I IVC2 7.5590 10.5196 27

6RP 2 CVC2 5.0034 14.9439 30

GRP 3 N1 Base -2.2317 7.5267 22

Total Cases = 91
Missing Cases = 12 OR 13.2 PCT.

Sumaries of TSK5DYN
By levels of 6RP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population 3.8616 12.2830 79

GRP 1 IVC2 7.5580 10.5196 27

POSITION I Co Cedr 14.4265 3.098 2

POSITION 2 PIt Ldrs 10.4261 11.2950 14

POSITION 3 Other Cs 2.6588 8.5937 11

GRP 2 CVC2 5.0034 14.9439 30

POSITION I Co Cedr 6.2682 26.3777 5

POSITION 2 Pit Ldrs 8.2354 13.4032 14

POSITION 3 Other TCs .3151 9.8066 11

6RP 3 NI Base -2.2317 7.5267 22

POSITION I Co Cadr 2.7333 6.9885 3

POSITION 2 Pit Ldrs -1.9918 9.3806 10

POSITION 3 Other TCs -4.1534 6.6341 9

Total Cases = 91

Missing Cases = 12 ON 13.2 PCTI.
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tental Dneand: Task 5 - Preoare/Send SITREP Reoort

*e e # # ANALYSIS OF VARIANCE--DESI6N I 1*11

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE sues of squares

Source of Variation SS DF "S F Sig of F

WITHIN CELLS 1049.99 73 14.38

CONSTANT 67.55 1 67.55 4.70 .033

6RP(I) 5.72 1 5.72 .40 .530

6RP(21 30.59 1 30.59 2.13 .149

POSITION 106.51 2 53.26 3.70 .029

6RP(I) BY POSITION 72.63 2 3b.32 2.52 .087

6RP(2) BY POSITION 2.88 2 1.44 .10 .905

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares

Source of Variation Ss OF IS F Sig of F

WITHIN CELLS 352.85 73 4.83

SCENARIO 17.61 1 17.61 3.64 .060

6RP(D) BY SCENARIO 15.97 1 15.97 3.30 .073

6RP(2) BY SCENARIO .73 1 .73 .15 .698

POSITION BY SCENARIO 18.42 2 9.21 1.91 .156

6RP(1) BY POSITION B 63.15 2 31.58 6.53 .002

Y SCENARIO
6RP(2) BY POSITION B 3.99 2 1.99 .41 .664

Y SCENARIO
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Rental Demand: Task 5 - Prepare/Send SITREP Report

Cell Means and Standard Deviations
Variable .. TSDFMD

FACTOR CODE Kean Std. Dev. N 95 percent Coni. Interval

GRP I VC2

POSITION Co Cadr .90b 6.438 5 -7.088 8.901

POSITION Pit Ldrs 1.96 2.497 14 -.046 .E

POSITION Otner TL 913 1.821 , -.310

POSITION Co Cer 1.577 6.248 4 -8.365 1'.520

POSITION Pit Ldrs 1.223 3.624 14 -.870 3.3 1b

POSITION Other TE -.579 3.556 12 -2.839 1.68t
BRF Mi Base
POSITION Co Ladr -.227 .616 3 -1.756 1.303

POSITION Plt Ldrs -.688 2.766 10 -2.681 1.305

POSITION Other TE -1.26" 3.384 9 -3.64 1.338

For entire sauole .386 3.428 82 -."67 1.139

Variable .. TSFMD

FACTOR CODE Mean Ste. Dev. A 95 percent Conf. Interval

6Rr IVt2

POSITION Co Cadr -.998 5.026 5 -7.238 5.242

POSITION Pit Lors 3.537 3.235 14 1.669 5.405

POSITION Other TC -.752 2.084 11 -2.152 .648

6Rr CVi-

POSITION Co ctdr 4.815 3.9067 4 -1.497 11.227

POSITION Pit Ldrs .91B 2.415 14 -.47b 2.3T2
POSITION Oter T .'1 2.443 1 -1.541 1.563

GRP "I Base
POSITION to Codr '.QC 3.4b6 6 -5.631 11.591

POSITION Pit Ld-s .427 1.655 it -.751 1.61i

POSITION Other U -.884 1.404 9 -1.964 .195

For entire samole .895 3.130 82 .212 1.587
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Nental Dmeand: Task 5 - Prepare/Send SITREF .eport

Su-earies of TSAVID
By levels of RP

Variable Value Label Hen Std Div Cases

For Entire Population .6427 2.8339 82

6RP -I IVC2 1.1728 2.9481 30
6RP 2 CVC2 .8120 3.1637 30
SRP 3 "1 base -.3109 1.9379 22

Total Cases , 91
missing Cases a 9 OR 9.9 PCT.

Suaarius of T5AVND

By levels of POSITION

Variable Value Label ean Std Dev Cases

For Entire Population .6427 2.8338 82

POSITION 1 Co Cadr 1.3904 4.4360 12
POSITION 2 Pit Ldrs 1.2687 2.4985 38
POSITION 3 Other TCs -.39C9 2.1980 32

Total Cases z 91
hissing Cases a 9 OR 9.9 PCT.

Suemaries of T5AVHD
ev levels of 6RP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .6427 2.9338 82

GRP I IVC2 1.1729 2.9481 3-0
POSITION I Co Cmdr -.0460 5.5744 5
POSITION 2 PIt Ldrs 2.4664 2.1220 14
POSITION 3 Other TCs .090c 1.586 11

6P 2 CVC2 .8120 3.1637 30
POSITION I Co Cadr 3.1961 4.4957 4
POSITION 2 Pit Ldrs 1.0704 2.7546 14
POSITION 3 Other TCs -.2842 2.9060 12

SRP 3 1 Base -.3109 1.9379 22
POSITION 1 Co Cmar 1.3767 2.0205 3
POSITION 2 Plt Ldrs -.1305 1.8777 !0
POSITION 3 Other TCs -1.0739 1.7628 9

Total Cases a 91

missin; Cases a 9 OR 9.9 PCT.
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Physical Dmand: Task 5 - PrepareSenld SITREP Report

#I & # I##AALYSIS OF VARIANCE-- DESIGN 1*,

Tests of Between-Subjects Effects.

Tests of Significance for T1 using UNIQUE sums of squares
Source of Variation SS DF KS F Sig of F

WITHIN CELLS 499.15 73 6.70
CONSTANT 2.37 1 2.87 .43 .515

6RPI) 5.77 1 5.77 .86 .357

RP(2) 3.27 1 39.27 5.86 .018

POSITION 36.67 2 18.4' 2.75 .070

6 Rt) BY POSITION 12.47 2 6.23 .93 .399

6RPt2) BY POSITION 4.76 2 2.38 .36 .702

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 390.17 73 5.34
SCENARIO 14.17 1 14.17 2.65 .108
6RP(1) BY SCENARIO 8.44 1 8.44 1.58 .213
6RP(2) BY SCENARIO 12.71 1 12.71 2.38 .127
POSITION BY SCENARIO 42.78 2 21.39 4.00 .022

6RP(I) BY POSITION B 11.77 2 5.89 1.10 .339
Y SCENARIO
6RP(2) BY POSITION B 2.99 2 1.49 .28 .757
Y SCENARIO
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aPhysical Deand: Task 5 - Prepare/Send SITREP Report'.

Cell heans and Standard Deviations
Variable .. T50FPD

FACTOR CODE Hean St,. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cedr -.182 1.741 5 -2.344 1.990

POSITION Pit Ldrs 1.323 3.409 14 -.645 1.29

POSITION Other TC .766 1.806 11 -.44' 1.980

BRP CVC2
POSITION Co Cadr .19 .980 4 -1.59 .206
POSITION Pit Ldrs 1.299 2.446 14 -.114 2.711

POSITION Other TE .485 1.087 12 -.201 1.180

6RP HI Base
POSITION Co Uedr -3.077 .901 3 -5.315 -.836

POSITION Pit Lors -.971 2.014 10 -2.412 .470

POSITION Other TE -1.130 2.901 9 -3.360 1.100
For entire samule .246 2.476 92 -.297 .790

Variable .. T5OFPD
FACTOR CODE Mean Std. Dev. N 95 percent CoDf. Interval

6RP ]VC2
POSITION Co Cadr -.960 1.404 5 -2.703 .783

POSITION Pit Ldrs 1.618 3.507 14 -.40? 3.643
POSITION Other TC -.755 1.761 11 -1.938 .429
6RP CVC2
POSITION Co Cadr 2.430 3.516 4 -3.165 8.025
POSITION Pit Ldrs 1.259 2.871 14 -.399 2.916
POSITION Other TC -.499 1.337 12 -1.348 .350

6RF. i Base
POSITION Co Cmdr 2.407 6.4601 3 -13.641 18.454
POSITION Pit Ldrs -.269 1.911 1, -1.636 1.098
POSITION Other TC -.810 .862 9 -1.47t -.147

For entire sample .34 2.712 82 -.253 .939
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Physical mnd; Task 5 - PreparelSend SITlEP Wort

Suamaires of T5AYPD
By I lls of SRP

Variale Value Label Bean Std bev Cases

For Entire Population .2948 1.9560 82

SAP 1 IyC2 .5932 2.2051 30
GRP 2 CVC2 .7439 1.768 30

6RP 3 I lase -. 7243 1.4592 2

7o-al Cases z 91
Hiss:nq Cases z 9 OR 9.9 PCT.

Somwie of T5AVPD

By levels of POSITION

Varimile Value Label ean Std kev Cases

For B-tire Population .2948 1.9560 82

POSraON 1 Co Cmdr .0513 2.0822 12

POSMION 2 Pit Ldrs .8496 2.2706 38

POSITON 3 Other TCs -. 2727 1.2536 32

7c:11 Cases z 91

hiss:nm Cases * 9 OR 9.9 PCT.

Suawies o4 T5AVPD
By levels of SP

POSITION

Variiale Value Label Bean Std Div Cases

For Eitire Population .2948 1.9560 82

saP 1 IVC2 .5932 2.205 1 30
Pe-rriOI I Co Cudr -. 5710 1.5251 5
POETION 2 Pit Ldrs 1.4704 2.6431 14
PIETION 3 Other TCs .0059 1.3994 11

SRP 2 CVC2 .7438 1.7968 30

PCTION 1 Co CiOr 1.1199 1.9346 4

POETION 2 Pit Ldrs 1.2796 2.1976 14
POETION 3 Other TCs -.0050 .9035 12

RP 3 "1 Base -. 7243 1.4592 22

POi.TON I Co Cadr -.350 3.2673 3
POTION 2 Pit Ldrs -.6200 .9525 10
rIZTION 3 Other TCs -.9700 1.3272 9

Tr.a Cases * 91
pfiss.1q Cases x I OR 9.9 PCT. F5-10



Tie hmand: Task 5 - Prepare/Send SITREP Report

s*aneANALYSIS OF VARIANCE--OESI6N I.***

Tests of Detween-Subjects Effects.

Tests of Significance for T1 using UNgIUE sues of squares
Source of Variation SS DF "S F Big of F

WITHIN CELLS 2129.73 73 29.17
CONSTANT 515.13 1 515.13 17.66 .000
6RP(I) 23.49 1 23.49 .81 .372
GRP(2) 94.99 1 94.99 2.91 .092
POSITION 220.45 2 110.23 3.79 .027
6RP(1) BY POSITION 2.31 2 1.16 .04 .961
6RP(2) BY POSITION 21.31 2 10.65 .37 .695

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of souares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 563.26 73 7.72
SCENARIO .87 1 .87 .11 .738
GRP1) BY SCENARIO 4.03 1 4.03 .52 .472
6RP(2) BY SCENARIO 11.95 1 11.r" 1.55 .217
POSITION BY SCENARIO 18.94 2 9.47 1.23 .299

6RPmI' Y POSITION P 21.32 2 10.66 1.38 .258
Y SCENARIO
6RP(2) BY POSITION 0 33.63 2 16.92 2.19 .119
Y SCENARIO
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Tie Deand: Task 5 - Prepare/Send SITREP Report'.

Cell tans and Standard Deviations
Variable .. T5DFTD

FACTOR CODE Kean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cadr 3.674 6.590 5 -4.509 11.857

POSITION Pit Ldrs 1.713 6.320 14 -1.936 5.362

POSITION Other TC .639 2.119 11 -.784 2.062

GRP CYC2
POSITION Co Cmdr 4.14B 6.264 4 -5.819 14.114

POSITION Pit Ldrs 3.187 4.510 14 .593 5.791

POSITION Other TC .449 5.083 12 -2.781 3.679
BaP "I Base
POSITION Co Cmdr 4.077 4.648 3 -7.469 15.622
POSITION Pit Ldrs -.811 2.667 10 -2.719 1.097
POSITION Other TC .549 2.974 9 -1.73? 2.935

For entire sabole 1.525 4.684 82 .496 2.554

Variable .. TSOFTD
FACTOR CODE Kean Std. Dev. N 95 percent Conf. Interval

6SFF IVC2

POSITION Co Cadr 2.B2 5.891 W -4.513 10.117
POSIT!ON Pit Ldrs 3.359 3.585 14 1.289 5.428
POSI)ION Other TC .298 3.469 11 -2.032 2.629

GRP CVC2
POSITION Co Cmdr 5.372 5.407 4 -3.232 13.977
POSITION Pit Ldrs 3.373 4.016 14 1.054 5.692
POSITION Other TC 1.959 5.116 12 -1.291 5.209
GRP Nl Base
POSITION Co Cmdr 3.133 2.992 3 -4.300 10.567
POSITION Pit Ldrs .536 2.755 10 -1.435 2.507
POSITION Other TC -1.698 1.279 9 -2.680 -.715

For entire saule 1.903 4.144 82 .992 2.813
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Tim Demand: Task 5 - PrepareSmnd SITREP Report

Sumries of TSAYTD
By levels of GRP

Variable Value Label Man Std ev Cases

For Entire Population 1.7137 3.9592 82

6RP I IVC2 1.8948 4.1241 30

6RP 2 CYC2 2.6470 4.3632 30

6RP 3 I Base .1941 2.6409 22

Total Cases 91
Hissing Cases x 9 OR 9.9 PCT.

Susaries of T5SVAD
By levels of POSITION

Variable Value Label han Std Dev Cases

For Entire Population 1.7137 3.9592 32

POSITION I Co Cadr 3.8371 4.9175 12

POSITION 2 Pit Ldrs 2.1064 3.9399 38

POSITION 3 Other Cs .4511 3.2041 32

Total Cases z 91

Hissing Cases a 9 OR .9 P7.

Summaries of TSAVTD
By levels of GRP

POSITION

Variable Value Label ean Std 0ev Cases

For Entire Paoulation 1.7137 3.9592 82

UIP 1 IVC2 1.9949 4.241 30

POSITION I Co Car 3.2380 6.1928 5

POSITION 2 Pit Lars 2.5357 4.3157 14

POSITION 3 Other "%'s .4686 2.4706 it

6RP 2 CVC2 2.6470 4.3632 30

POSITION I Co Cnr 4.7600 5.1384 4

POSITION 2 Pit Lrs 3.2900 3.9959 14

POSITION 3 Other "s 1.2042 4.4400 12

6AP H HI Base .1941 2.6409 22

POSITION I Co Ca 3.650 3.7763

POSITION 2 Pit Ldrs -.1375 2.4135 to

POSITION 3 Other Is -.5744 1.7392 9 -

Total Cases * 91

issing Cases * 9 OR 9.9 PCT. F5-13



Effort: Task 5 - Prepare/Send SITREP Reort

* *e # #ANALYSIS OF VARIANCE -- DESIBN i t c

Tests of Betwen-Subjects Effects.

Tests of Significance for TI using UNIQUE sums of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 1123.23 73 15.39

CONSTANT 53.89 1 53.89 3.50 .065
6RP(1) .93 1 .93 .06 .906
GRP(2) 52.88 1 52.88 3.44 .068
POSITION 54.37 2 27.19 1.77 .179
RPI) BY POSITION 44.64 2 22.32 1.45 .241
6RP(2) BY POSITION 50.67 2 25.34 1.65 .200

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIUE sus of squares

Source of Variation SS DF "S F Sig of F

WITHIN CELLS 464.85 73 6.37

SCENARIO 2.36 1 2.36 .37 .545

G"'1M BY SCENARIO 7.09 1 7.09 1.11 .295

GRPC2) BY SCENARIO .14 1 .14 .02 .881

POSITION BY SCENARIO 9.7b 4.88 .77 .468

GRP(1) BY POSITION B 20.54 2 10.27 1.61 .206

1 SCENARIO
SRP(2) BY POSITION B 22.79 2 11.40 1.79 .174
Y SCENARIO
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'Effort: Task 5 - PrepartlSnd SITREP Report'.

Cell eians and Standard Deviations
Variable .. T5DFEF

FACTOR CODE mean Std. Dev. k 95 percent Conf. Interval

6RP IVC2
POSITION CD Codr -.374 3.196 5 -4.342 3.594

POSITION Pit Ldrs 1.329 3.125 14 -.475 3134

POSITION Other TC .697 2.067 11 -.691 2.086

SRP CVC2
POSITION Co Cmdr 3.110 5.269 4 -5.273 11.493

POSITION Pit Ldrs 1.924 4.069 14 -.525 4.174

POSITION Other TC -1.036 2.794 12 -2.911 .739

6RP "I Base
POSITION Co Cidr -.243 3.280 3 -8.392 7.905
POSITION Pit Ldrs -1.060 2.606 10 -2.924 .804

POSITION Other TC .453 2.408 9 -1.398 2.304

For entire saoie .521 3.228 82 -.188 1.230

Variable .. T5OFEF
FACTOR CODE Kean Std. Dev. N 15 percent Con4. Interval

GRF. IVC2
POSUITON Co Cadr 1.572 5.402 5 -5.135 6.279
POSITION Pit Ldrs 2.961 2.669 14 1.420 4.502
POSITION Other TC .321 2.972 11 -1.675 2.317

6RP CVC2
POSITION Co Cmdr '.020 4.920 4 -4.649 10.689

POSITION Pit Ldrs 1.085 3.456 14 -.910 3.080
POSITION Other TC -.303 2.857 12 -2.118 1.513
6RP ml Base
POSITION Co Cadr -.603 1.709 3 -4.849 3.642
POSITION Pit Ldrs .114 3.606 10 -2.466 2.694
POSITION Other TC -.979 4.013 9 -4.064 2.106

For entire samole .817 3.530 82 .041 1.593
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Effort: Task 5 - Prepare/Send SITREP Report

Sumaries of T5AVEF
by levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Population .6690 2.8759 82

6RP I IVC2 1.2875 2.6591 30

6RP 2 CVC2 .8198 3.33B1 30

GRP 3 "l Base -.3802 2.2400 22

Total Cases = 91

Missing Cases = 9 OR 9.9 PCI.

Sumaries of SAYEF

By levels of POSITION

Variable Value Label mean Std Dev Cases

For Entire Population .6690 28759 82

POSITION I Co Cmdr 1.1654 3.7954 12

POSITION 2 Pit Ldrs 1.2017 2.9857 3B

POSITION 3 Other TCs -.1496 2.1737 32

Total Cases 91
missing Cases 9 OR 9.9 PCT.
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Frustration: Task 5 - Prepare/Send SITREP Report

*.#i* ANALYSIS OF VARIANCE-- DESIGN I * ***

Tests of Between-Subjects Effects.

Tests of Significance for T1 using UN]OUE suns of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 1222.13 73 16.74

CONSTANT 55. 1B I 55.1B 3.30 .074

BRPU1 6.71 1 6.71 .40 .529

6RP2) 136 136 .3 136.38 8.15 .006

POSITION 17.79 2 8.B9 .53 .590
GRP(1) BY POSITION 74.66 2 37.33 2.23 .115
GRP(2) BY POSITION 26.35 2 13.18 .79 .459

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares

Source of Variation SS OF m1S F Sia of F

WITHIN CELLS 915.11 7 2 12,81
SKENARIO .b 1 12.61 .96 .24

6RP(1, BY SCENARC 4.C5 4,. .32 .57t

GRP 2) BY SCENARI 9.3, 1 9.T.? 7

POSITIONP Y SCENAR:o. 2 5,z ,4 .651

GRPtL) BY POSITION k 36.5: 2 8.25 .4. .247

Y SCENARIO
SRP,,, BY P0S:!ION B 10.7B .. .4 .656
Y SCENARIO
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'Frustration: Task 5 - PreparelSend SITREP Report'.

Ce'! Means and Standard Deviations
Variable .. TSDFFR

FACTOR CODE Mean Sta. Dev. N 95 oercent Con'. I e'a

GRF IVC2
POSITION Co Cedr .004 5.48b 5 -6.807 b.815

POSITION Pit Ldrs .845 4.951 14 -2.014 3.704

POSITION Other TC 1.680 2.378 11 .065 3.277

6SR CVUC2
POSITION Co Cadr 3.316 4.958 4 -4.572 11.207

POSITION Pit Ldrs 2.113 4.114 14 -.2b2 4.48

POSITION Other TC -.052 2.692 12 -1.762 1.659

GRP MI Base
POSITION Co Cmdr -2.667 4.309 3 -13.371 8.037

POSITION Pit Ldrs -.736 2.539 10 -2.552 1.080

POSITION Other TC -1.366 4.787 9 -5.045 2.314

For entire saIple .54 4.028 82 -.3," 1.433

Variable .. TSOFFF

FACTO R CODE Mean Std. Dev. N 95 oercen Coni. Interval

6RF IVC2
POSITION Co Cadr .56 4.545 5 -5.tiBi 6.2u5

POSITION FIt Ldrs 2.719 3.668 14 .6, 4.837

POSiTION Other TC 1.425 V.127 11 -. 675
GRF CVII
POSITIOW Cc Cmdr 4.10 4.328 4 -2.727 11.047

POSITION Pit Lars .30B 3.792 14 -1.BB2 .497

POSITION Other TC .5r7 3.l51 12 -1.876 3.069

GKI' Ni Base
POSITION 'Cc Cmor .B3V 2.165 3 -4.549 6.209

POSITION Pit Ldrs -.529 3.785 1 -3.237 2.179

POSITION Other iC -1.190 3.647 9 -3.983 1.623

For entire samole .B69 3.7% 92 .035 1.703
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Frustration: Task 5 - Prepare/Send SITREP Report

Suamaries of T5AVFR
By levels of GRP

Variable Value Label heran Std Dev Cases

For Entire Population .7082 3 0 82CA

GRP I IVY2 1.449 3.2888

GRF 2 CVC2 :2.8261 K
GPr, 3 M B se .933Z4 2.3123 22

Total Cases = 9;
Missina Cases = 9 R 9.9 PCT

Sumearies of T5AVFR

By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .7082 3.0220 B2

POSITION I Cc Cmdr 1.1346 3.9221 12
POSITION 2 Pit Ldrs .9359 3.1233 38
POSITION 3 Other Cs .2780 2.536B 32

Total Cases 91

Missing Cases 9 OR 9.9 PCT.
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Appendix G

Command and Control Task Analysis of Variance
Summaries, Descriptive Statistics,

and Multiple Regressions
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Appendix Gi
Determine Location

Variable or term

GRP(l) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T6DFDVN Total workload deviation score for defensive

scenario
T6OFDVN Total workload deviation score for offensive

scenario
TSK6DVN Total workload deviation score-mean across

scenarios
T6DFMD Mental Demand subscale deviation score for

defensive scenario
T6OFMD Mental Demand subscale deviation score for

offensive scenario
T6AVMD Mental Demand subscale deviation score--mean

across scenarios
T6DFPD Physical Demand subscale deviation score for

defensive scenario
T6OFPD Physical Demand subscale deviation score for

offensive scenario
T6AVPD Physical Demand subscale deviation score--mean

across scenarios
T6DFTD Time Demand subscale deviation score for defensive

scenario
T6OFTD Time Demand subscale deviation score for offensive

scenario
T6AVTD Time Demand subscale deviation score--mean across

scenarios
T6DFEF Effort subscale deviation score for defensive

scenario
T6OFEF Effort subscale deviation score for offensive

scenario
T6AVEF Effort subscale deviation score--mean across

scenarios
T6DFFR Frustration subscale deviation score for defensive

scenario
T6OFFR Frustration subscale deviation score for offensive

scenario
T6AVFR Frustration subscale deviation score--mean across

scenarios

Multiple Regression

T6WL Total workload rating for task
CMT6WLI Mental Demand subscale score for task
CMT6WL2 Physical Demand subscale score for task
CMT6WL3 Time Demand subscale score for task
CMT6WL5 Effort subscale score for task
CMT6WL6 Frustration subscale score for task
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Deviation Scares: Task 6 - Determine LKation

#I###AALYSIS OF VARIANCE--DESlON I l*e

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIGUE sus of squares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 9503.94 76 125.05
SCENARIO 28.02 1 28.02 .22 .637
6RPII) BY SCENARIO 153.12 1 153.12 1.22 .272
6RP(2) BY SCENARIO .07 1 .07 .00 .982
POSITION BY SCENARIO 263.83 2 131.92 1.05 .353

GRP(1) BY POSITION B 703.98 2 351.99 2.81 .066
Y SCENAPIO
6RP(2) BY POSITION B 135.90 2 67.95 .54 .583
Y SCENARIO

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIUE sums of squares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 25295.15 76 332.83
CONSTANT 3436.95 1 3436.95 10.33 .002
s8Ptl) 619.87 1 619.67 1.96 .176
6RP(2) 15804.41 1 15604.41 47.48 .000
POSITION 4603.82 2 2301.91 6.92 .002
BRPI) BY POSITION 136.72 2 68.36 .21 .815
6RP(2) BY POSITION 1310.45 2 655.23 1.97 .147
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Deviatia korn

Cell Means and Standard Deviations
Variable .. T6DFDVN

FACTOR CODE "tin Std. Dev. N 95 percent Conf. Interval

EpP IV(2

POSITION Ce Cadr -16.601 13.051 4 -37.369 4.166

POSITION Pit Ldrs -14.773 14.427 14 -23.103 -6.443

POSITION Other 1C -.389 13.714 12 -17.102 .324

FRP CV(2
POSITION Co Cmdr -19.121 22.991 5 -47.66b8 9.425

POSITION Pit Ldrs -24.952 10.965 14 -31.183 -18.521

POSITION Other IC -3.509 16.327 12 -13.891 6.866

Bqp NI Base
POSITION Co Cadr 18.015 21.536 3 -35.493 71.514

POSITION Pit Ldrs 2.099 18.951 11 -10.565 14.764

POSITION Other TC 15.919 17.421 10 3.456 28.381

For entire simple -7.332 20.036 85 -11.653 -3.010

Variable .. T6OFDVN
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cmidr -12.111 17.560 4 -40.053 15.931

POSITION Pit Ldrs -16.375 12.393 14 -23.530 -9.219

POSITION Other TC 1.831 6.113 12 -2.053 5.715

GRP CVC2
POSITION Co Cmdr -20.942 32.391 5 -61.161 19.276

POSITION Pit Ldrs -20,535 14.494 14 -28.903 -12.166

POSITION Other TC -8.146 13.024 12 -16.929 .637

6RP NI Base
POSITION Co Cadr 13.784 11.997 3 -16.017 43.596

POSITION Pit Ldrs 12.093 15.014 11 2.006 22.179

POSITION Other T 7.672 9.350 10 .993 14.360

For entire samle -5.819 19.534 85 -9.B16 -1.821
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Deviation'Scores: Task6 - Detersine Location

Supearies of TSK60VN
3y'levels of 6RP

Variable Value Label Mean Std lDev Cases

For Entire Population -S.5751 17.4742 85

GP 1 IVC2 -10.4935 11.6896 30

6w 2 CVC2 -15.7350 16.2128 31

6PP 3 Ml Vase 10.1546 13.2236 24

Total Cases z 9!
Aissing Cases 2 6 OR 6.6 PCT.

Sumaries of TSK6DYN

By levels of POSITION

Variable Value Label Mean Std kv Cases

For Entire Population -6.5751 17.4742 85

POSITION 1 Co Cmdr -9.1570 24.1805 12
POSITION 2 Pit Ldrs -11.7354 17.1991 39
POSITION 3 Other TCs .2554 12.6393 34

Total Cases z 91
Missinq Cases 2 b DR 6.6 PCT.

Sumaries of TSI6DV
By levels of GRP

POSITION

Variable Value Label ein Std De Cases

For Entire Population -6.57 l 17.4742 95

68P 1 IVC2 -10.49Z 11.6096 30
POSITION 1 Co Cadr -14.3510 11.2909 4
POSITION 2 Pit Ldrs -15.5n; 12.0550 14
POSITION 3 Other TCs -3.27M. 7.6589 12

6RP 2 CVC2 -15.73! 16.2129 31
POSITION I Co Cmdr -20.0319 26.9448 5
POSITION 2 Pit Ldrs -22.692 9.5150 14
POSITION 3 Other TCs -5.8217 12.9907 12

GRP 3 M1 Vase 10.1516 13.2236 24
POSITION 1 Co Cmdr 15. 010 16.7651 3
POSITION 2 Pit Ldrs 7.0H 15.4472 11
POSITION 3 Other TCs 11.7M 9.6831 10

Total Cases a 91
issin, Cases x 6 OR 6.6 PCT. G1-4



Determine Location

Hte LULT IPLE RE6RESSION ''

Equation Number I Dependent Variable.. T61L

Beginning Block Number 1. Method: SteDNise

Step MultR Rsq AdjRsq F(Eqn) Si9F RsqCh FCh SiaCh Variable Betain Correl
1 .9235 .85.8 .8504 353.531 .000 .8529 353.531 .000 In: CHT6NLI .9235 .9235
2 .9769 .9543 .9528 626.571 .000 .1015 133.234 .000 In: CMT6NL6 .4428 .8706
3 .9907 .9816 .9806 1047.757 .000 .0273 B7.319 .000 In: CHMT6NL .2489 .8370

Var-aolets. Entered on Step Number 3.. CHT6L

clt~ole R .99074 Analysis of Variance
Souare .98158 DF Sun of Squares Mean Square

AUsteo R Souare .98064 Regression 3 26072.04962 869.68321
Stanaara Error 2.89003 Residual 59 489.37895 8.29456

F 1047.75718 Signif F .0000

LUstwise Deletion of Missing Data

4 of Cases = 63

Corre .aton:

rbNL CMT6NLI CMT6WL2 CMTbNL3 CT6KL5 -MT6WL6

T*L 1.000 .923 .752 .897 .837 .871
'IToWLI .923 1.000 .707 .879 .681 .695
ThTowL2 .752 .707 1.000 .566 .519 .648

0T3 .897 .879 .566 1.400 .638 .687
C1,TbWL5 .837 .68! .519 .638 1.000 .696
PWI.6 .871 .695 .648 .687 .096 1.000
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rental Demand: Task 6 - Determine Location

# # # #ANALYSIS OF VARIMNE -- DESIGN I I # # #

TpetS of Betwpen-Subtects EffEtS.

Tests of 5ignificance for T1 usinq UNIGUE sues of snuares

Sou-ce of Variation ES DF MS F Sig of F

NIT-;IN CELLS 1511.10 71 19.89

CDNETANT 121i. 1 129.96 6.54 .013

6rIlF1) 17-1... 1 17.23 .87 .355

GRPf2) 715.44 I 715.44 35.98 .000

POSITION 447.14 2 221.57 11.14 .000

6RP11) BY POSITION 7.94 2 3.97 .20 .820

6RP12) BY POSITION 44.59 2 22.29 1.12 .331

Tests involving 'SCENARIO' Nthin-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares

Source of Variation SS DF "S F Sig of F

WITHIN CELLS 657.b9 76 8.65

SCENARIO .00 1 .00 .00 .990

6RPI) BY SCENARIO 8.10 1 8.10 .94 .336

6P(2) BY SCENARIO .02 1 .02 .00 .960

POSITION BY SCENARIO 14.11 2 7.06 .82 .446

6RPI) BY POSITION B 32.17 2 16.09 1.86 .163

Y SCENARIO

6RP(2' PY POSITION 1 4.36 2 2.18 .25 .779

Y SCENARIO
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Cell Means and Standerd Deviations
Veriable .. 76DFMCI

FACTOR CODE Mean Std. rev. N 95 percent Coaf. Interval

ERP IVC2
POSITION Co Cmdr -4.894 4.562 5 -10.558 .770
POSITION Fit Ldrs -3.104 3.663 14 -5.219 -.990
POSITION Other TC -.563 2.996 12 -2.467 1.340
SRP CVC2
POSITION Co Codr -4.173 5.721 4 -13.275 4.930
POSITION Pit Ldrs -5.349 2.027 14 -6.519 -4.179
POSITION Other TC .156 4.546 12 -2.733 3.044
GRP "I Base
POSITION Co Cmdr 4.107 5.726 3 -10.118 18.331
POSITION Pit Ldrs .295 3.253 11 -1.991 2.490
POSITION Other IC 4.363 4.105 10 1.426 7.300

For entire sample -1.238 4.755 95 -2.263 -.212

Variable .. T6OFMD
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cudr -3.598 4.429 5 -9.097 1.901
P031TION Pit Ldrs -3.677 4.446 14 -6.244, -1.110
POSITION Other C 1.005 2.235 12 -.415 2.425

r" [VC2
POSITION Co Cmdr -4,685 0.259 4 -17.925 8.455
POSITION Pit Ldrs -4.582 4.047 14 -6.919 -2.245
POSITION Other 1C -1.15 3.643 12 -3.630 1.000
GRP Ml Base
P[,SIT]OI| Co Cmdr 2.647 2.900 3 -4.557 9.950
POSITION Pit Ldrs 2.297 2.630 11 .531 4.064
POSITION Other TC 2.904 2.801 10 .901 4.807

For entire Saele -1.116 4.669 85 -2.123 -.109
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Mental ODarc: Task 6 -. Determine Location

[.umearies of T WME
Py levels of GRP

Variable Value Label "van Std Day Cases

For Entire Pmulation -1.1766 4.22Z34 85

SRI 1 IVC2 -2.1306 3.3471 31
SRP 2 CVC2 -3.1395 4.0974 30

.RP " I Base 2.5092 2.9895 24

Total Cases 2 91
issing Cases 6 OR 6.6 PCT.

Summaries of T6AMO

By levels of POSITION

Variable Value Label mean Std Dev Cases

For Entire Pmulation -1.1766 4.2234 95

FOSITION I Ca CadO -2.4013 !.7C67 12
POSITION 2 Pit Lds -2.6341 3.77M 39
POSITION 3 Other Ts .9274 3.2!5 34

Total (ases
ris!inq Cases 6 OR 6.6 PCT.

Suasaries of ThAVMD
By levels of GRP

POSITION

Variable Value Label Mean Std Nev Cases

For Entire PIulation -1.1766 4.2231 85

GRP 1 IVC2 -2.1306 3.3471 31
POSITION I Co Cmdr -4.2460 3.449; 5
POSITION 2 Pit Ldrs -3.3907 3.0650 14
POSITION 3 Other TCs .2208 2.2122 12

GRP 2 CVC2 -3.1395 4.0174 30

POSITION I Co Cmdr -4.4299 6.V9 4

W IN 84e3.2576 12

6RP 3 "1 Base 2.5092 2.9995 24
POSITON I Co Cadr 3.3767 4.3"7 3

POSITION 2 Pit Ldrs 1.2959 2.5325 I
POSiTION 3 Other TCs 3.5835 2.81"7 10

Total Cases = 91
Missing Cases = 6 OR 6.6 PCT. G1-8



Physical Demand: Task 6 - Determine Location

& # It *ANALYSIS OF VYARIANCE--DESISN Ill',

Tests of Between-Subjects Effects.

Tests of Significance for It using UNIQUE sums of squares
Source of Variation SS DF NS F Sig of F

WITHIN CELLS 730.71 7b 9.61
CONSTANT 14.35 1 14.35 1.49 .226
6ROM1) 6.59 I 6.59 .69 .410
*R1I2) 361.11 1 361.11 37.56 .000
POSITION 161.75 2 80.87 8.41 .001
G6R(l) BY POSITION 18.13 2 9.07 .94 .394
6RP(2) BY POSITION 58.81 2 29.40 3.06 .053

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation Ss DF "S F Sig of F

WITHIN CELLS 460.46 76 6.06
SCSNARIO .26 1 .26 .04 .835
G6PMl) BY SCENARIO 11.49 1 11.48 1.89 .173
GPP12) BY SCENARIO 4.33 1 4.33 .71 .401
POSITION BY SCENARIO 1.99 2 .99 .16 .950

GPF() BY POSITION P 13.74 2 6.87 1.13 .327
Y SCENARIO
GFP12) BY POSITION B 17.26 2 8.63 1.42 .247
Y SCENARIO
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Task 6 - Determine Location

Cell Meins and Standard Deviations
Variable .. 76DFPD

FACIOP CCE Mean Std. Dev. N 95 percent Conf. Interval

GRP IY12
POSITION Co ndr - .782 .703 5 -6.138 .574

POSITION Pit LJr: -1.63 2.758 14 -3.555 -.371

P3SITION 3ther KC -1.531 3.054 12 -3.471 .409
GRP EVC2
POSITION Cv Cadr -1.692 1.009 4 -3.29B -.087
POSITION Pit Ldrs -3.630 3.011 14 -5.380 -1.880
POSITION Other 1[ -.447 .944 12 -1.047 .152
6RP r1 Base
POSITI nN % Co- 6.590 4.160 3 -3.745 16.925

POSIT1ON Pit Ldrs .026 2.965 11 -1.965 2.018

POSITION Other T( 1.983 3.835 10 -.760 4.726

For entire sanie -.974 3.495 85 -1.728 -.221

Variable .. T6OFPD

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP 1VC2
POSITION Co Cmdr -.960 2.528 5 -4.099 2.179
POSITION Pit Ldrs -2.168 2.630 14 -3.686 -.650

POSITION Other TC .855 3.032 12 -1.072 2.762

GRP CVC2

POSITION Co Cmdr -1.320 4.173 4 -7.960 5.320

POSITION Pit Ldrs -3.741 2.890 14 -5.410 -2.073
POSITION Other TC -.991 1.526 12 -1.850 .099

GRP MI Base
POSITION Co Cmdr 3.407 3.326 3 -4.855 11.669
pn;!TnN Pit Ld-S 1.246 3.452 11 -1.073 3.565

POSITION Other TC .938 1.796 10 -.347 2.223

rot entie sapple -.704 3.243 85 -1.403 -.004
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rnysicai vemana: lasy 6 - Vermine Location

Sumaries of T6AVPD
By levels of GRP

Variable Value Label Mean Std Dev Cases

For Entire Population -.B391 2.8648 B5

GRP I I2 -1.3653 1.9013 31
RP - 2 C'1t2 -2.1965 2.4903 30
GRP 3 MI Base 1.5250 2.9776 24

Total Cases 2 91

Missing Cases 6 OR -h PCT.

Sumaries of T6AVPD

By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population -.9391 2.8648 95

POSITION I Co Cmdr -.0321 3.5860 12
POSITION 2 PIt Ldrs -1.9850 3.1329 39
.POSITION 3 Other TCs .0759 1.7057 34

Total Cases 91
missing Cases 6 OR 6.i PCT.

Suemaries of T6AVPD

By levels of GRP
POSITI0

Variable Value Label Bean Std Bev Cases

For Entire Population -.B391 2.8648 C5

fFF 1 IV2 -1.3653 1.9013 31
POSITIO 1 :o Lver -1.8710 1.2674 5
FOSI7ION 2 Olt tdr -2.0654 2.1733 14
'OSITO 3 t "e- T--- -.3379 1.3421 12

-C2 ': -2.1865 2.4903 30
FOSIT!ON I :o Eer -1.5062 2.2371 4
POSITION 2 Pit Urz -3.6957 2.7642 14
POSIT!ON 3 %tf P -.6642 .6304 12

sqP 3 l Pese 1.5250 2.9776 24
OPSITION I 9 tedr 4.9983 3.0412 3
POSITION 2 PIt Ldr: .6364 3.1060 it

POSITION 3 9ther T-. 1.4605 2.2119

Total Cases x 91

Missing Cases = 6 OR 6. PCT.
GI-l



Time Demand: Task 6 - Determine Location

# *i ANALISIS OF VARIANCE -- DESISN I # # ''

Tests of Between-Subjects Effects.

Tests of Significance for Ti using UNIQUE suDs of squares

Source of Variation SS DF "S F Sig of F

WITHIN CELLS 1845.27 76 24.28
CONSTANT 307.15 1 307.15 12.65 .001

6RP(1) 2.46 1 2.46 .10 .751

6RP(2) 666.71 1 666.71 27.46 .000

POSITION 339.05 2 169.52 6.98 .002
GRPI) BY PCSITION 11.99 2 5.99 .25 .782
6RP(2) BY POSITION 69.26 2 34.63 1.43 .247

Tests involving 'SCENARIO' Within-Subject Effect.

Iests of Significance for T2 using UNIQUE sums of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 714.40 76 9.40
SCENARIO .00 1 .00 .00 .988
SPPPI) BY SCENARIO 2b.17 1 26.17 2.78 .099

GF:P12) BY SCENARIO .33 1 .33 .04 .851
PM5ITION BY SCE4ARIO I.59 2 10.30 1.10 .340

PrP(1) BY POSITION B 32.49 2 1b.25 1.73 .104
Y SCENARIO
G;P2) FY POSIT!ON B .134 2 7.67 .82 .446
Y SCENARIO

GI-12



Mental Deand; Task 6 -Deteroine Location

Cell Means and Standard Deviations
Var'ile .. THFTP

FoCTOP CODE lean Std. Dev. N 95 percent Conf. Interval

6RO IVC2
POSITION Co Cfdr -5.726 3.999 5 -10.679 -.773
POSJTION Pit Ldrs -4.287 4.094 14 -6.651 -1.923
POSITION Other IC -1.873 3.177 12 -3.891 .146
GPr-  CVC2
POSITION Co Cpdr -3.352 4.936 4 -11.207 4.502
POSITION Pit Ldrc -5.741 3.274 14 -7.632 -3.851
POSITION Other TC -.605 5.312 12 -3.990 2.770

6RP Ml Base
POSITION Co Crdr 3.077 5.104 3 -9.603 15.756
POSITION Pit Ldrs .535 5.273 11 -3.007 4.078
POSITION Other TC 3.894 4.275 10 .836 6.952

For ertire saole -1.860 5.202 85 -2.982 -.738

Varietle .. T6OFTD
FACOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cmdr -4.19B 3.645 5 -8.724 .32B
POSITION Pit Ldrs -4.356 4.307 14 -6.842 -1.869
POSITION Other 1C .634 2.971 12 -1.254 2.522
GRP CVC2
POSITION Co Cmdr -5.128 6.776 4 -15.910 5.655
POSITION Pit Ldrs -5.199 3.975 14 -7.494 -2.904
POSITION Other TC -1.712 3.785 12 -4.116 .693
RP NI Base
POSITION C Cod- 1.467 2.788 3 -5.460 8.393
Pfl(IT 194 Pit Ldrs 3.015 3.921 11 .381 5.648
POSITION Other TC 1.472 3.132 to -.769 3.712

For entire sample -1.599 4.803 95 -2.635 -.563
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7!.: Deant: Task 6 - Detero:ne Location

Sutries of T6AVTD
Iv Ir els of GRP

Var:2ble Value Label Hen td Dev Cases

For Entire Population -1.7295 4.4009 95

I C2-21.9916 3.71 1

6PP 2 CVC2 -3.5813 4.2429 30

6.P M1 Fase 2.2154 3.1866 24

,=at Cases 91
Iiss:nq Cases 6 OR b.6 FCT.

St-azries of T6AVTD

Bv 2cvels of POSITION

Var;;ble Value Label Hein itd Dev Cases

For Entire Peoulatioi -.72r. 4.4001 85

POE:TION I Co Cedr -2.9129 4.9725 12

POF:TlON 2 Pit Ld-s -7.0142 4.7059 39

POE:TION I Other ITcs .1619 3.3495 34

.-kal Cases = 91

lzfnq cages = b Dq b.L PCT.

Smaries of T6AVTD

, :evels of GRP
POSITION

Var:gle Value Label Hean Std Dev Cases

F - Entire Population -1.7295 4.4809 85

jF 1 IVC2 -2.9916 3.6751 31

VC1TON I Co C ~dr -4.9620 2.7536 5

T17I1ON 2 Pit Ldrs -4.3214 4.1093 14

rS[TION 3 Other TCs -.6192 1.9938 12

6F; 2 CVC2 -3.5613 4.2429 30

K[TION I Co Cadr -4.2400 5.9449 4

710TION 2 PIt Ldrs -5.4700 2.9548 14

PSITION 3 Other TCs -1.1583 4.1725 12

6p; 3 "1 Base 2.2154 3.1866 24

rDTION I Co Cmdr 2.2717 3.9040 3
[IT TION 2 pit Ldrs 1.7750 3.9437 11

P!SITION 3 Other TCs 2.6830 2.1911 10

x-al Cases * 91
Mi.rtnq Cases 2 & OR 6.6 PCT. Gl-14



Effort: Task 6 - termine Location

# a # * ANA.YSIS OF VARIANCE--DESIGN i ,

Tests of Between-Subjects Effects.

Test; of Sianificance for TI using UNIQUE sues of squares

Source of Variation SS DF "S F Sig of F

WITHIN CELLS 1577.50 76 20.76
CONSTANT 295.30 1 295.30 14.23 .000

6RPI) .72 1 .72 .03 .852
6PP12) 384.90 1 384.90 19.54 .000

POSITION 65.03 2 32.52 1.57 .215

6PP11) BY POSITION 17.76 2 8.88 .43 .653
6PP,2) BY POSITION 37.35 2 18.68 .90 .411

Tests involvina 'SCEN4R10' Within-Subject Effect.

lasts of Sign.i4,cance for T2 using UNIQUE suDs of squares

Scurce of Variatlor, SS DF ms F Sig of F

WITHIN (ELLS 7?.8'. 76 9.60
SCENARIO 2.16 I 2.16 .22 .637
FP, PY SCENARIO ..01 1 ..01 .31 .578

EPP12' BY SpENpq!9 1.01 1 1.01 .10 .747
PIIIO 9v c(ElAR0 ,.7 2 17.86 I.06 .163

'92 2.49 .090

F:F!I) pY P EIT! it .0 2 .34 .oA .965

SCENAPIO
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Task 6 - Determine Location

Cell Mans and Standard Deviations
Variable .. TODFEF

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cidr -4.574 3.139 5 -9.471 -.677

POSITION Pit Ldrs -3.028 4.764 14 -5.778 -.277

POSITION Other TC -2.427 3.551 12 -4.683 -.172

GRP CVC2
POSITION Co Cmdr -3.390 5.645 4 -12.373 5.593

POSITION Pit Ldrs -5.176 2.503 14 -6.621 -3.731

POSITION Other IC -.919 4.700 12 -3.906 2.067

6RP "I Base
POSITION Co Cadr 1.423 3.309 3 -6.797 9.b44

POSITION Pit Ldrs .638 4.019 It -2.061 3.337

POSITION Other TC 2.508 3.781 10 -.197 5.213

For entire sample -1.824 4.539 65 -2.803 -.B45

Variable .. T6OFEF

FACTOR CODE Nean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co (adr -4.028 3.507 5 -8.392 .326

POSITION Pit Ldrs -2.825 3.449 14 -4.916 -.834

POSITION Other TC -.512 1.949 12 -1.749 .726

GRP CJC2
POSITION Co tpdr -.230 9.276 4 -17.990 11.530

PVS!TION Pit Lrrs -1.129 4.925 14 -5.973 -.285

POSITION Othsir T1 -2.57B 3.273 12 -4.677 -.518

FRF MI B9st
POS ICN m eur 1.710 1.152 3 -1.132 4.592

PUSTION Pit Ltrs 2.049 3.068 11 -.012 4.110

POSITION Ot Fr Tr -.048 2.759 10 -2.022 1.926

For entire sample -1.499 4.119 95 -2.376 -.600
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Effort: Task 6 - Determine Location

Summaries of T6AYEF
By levels of GRP

Variatle Value Label Mean Std Dev Cases

For Entire Pooulation -1.6562 3.7140 85

ERP,. -2.5942 3.2578 31

GRP 2 C?[ -3.0825 3.5986 30

GRP . Ml Pase 1.3254 2.6674 24

Total Cases 91

Missiric Cases b OR 6.6 PC.

Summaries of TbAVEF

By levels of POSITIC

Variable Value Laoe! Mean Std Dev Cases

For Entire Population -1.6562 3.7140 85

POSIIlON I Co £mdr -2.5012 4.9270 12
POSITION 2 Pit Ldrs -2.1622 3.9384 39

POSIj1IN 3 Other Cs -.7775 2.7930 34

Total Cases = 91
Missing Cases = 6 OR 6.6 PCI.
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Frustration: Task 6 - Determine Location

* # # i ANALYSIS OF VARIANCE-- DESI6 16 ** 

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE sums of squares

Source of Variation SS OF "S F Sig of F

WITHIN CELLS 1825.62 76 24.02

CONSTANT 74.75 1 74.75 3.11 .082

6RPII) 6.79 1 6.79 .28 .597

6RP12) 694.47 1 694.47 2B.91 .000

POSITION 107.55 2 53.77 2.24 .114

GRP(I) BY POSITION 14.56 2 7.28 .30 .739

6RPI2) BY POSITION 22.37 2 11.18 .47 .630

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Sion-ficance for T2 usino UNIQUE sums of squares

Source. o Variation SS DF MS F Sig of F

V!TH(P CELLS 692.d? 76 9.11
SCEtAV] I• I .1.1'" .11 .738
BRP'J) BY SuCI.9lC 1.11 1 1.0)1 .11 .740

ERP'2) PY £CEI 0! 4. f 1 4.44 .49 .487

FUSO1]N BY s:E1 F] :8.E, 2 .4 1.03 .360

GRP,;' PY POSITION B 25.41 2 12.7(0 1.39 .254

V srw"pto
R'2) BY POSITION B ux.%2 2 b.bb .73 .05

Y SCENARIO
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Task 6 - Detervint Location

[C]] neans and Stinidrd Deviations
yaieble .. 76DFFR

FACOR CODE hean Std. Dev. N 95 percent Conf. Interval

I'J
GRF, ....

PDEI IT1ON Co Cudr -2.9% 4.947 5 -9.138 3.146

POSITION Pit Ldrs -2.441 4.381 14 -4.970 .089

Pr.'ITION Other TC -1.993 2.896 12 -3.834 -.153

SKI C'JC2

P[SITION C [edr -1.432 7.383 4 -13.190 10.315

F'S1TIOi1 Pit Ldrs -4.99 3.053 14 -6.721 -3.196

P"SITION OtnEr TC -2.025 3.784 12 -4.429 .379

POSITION E Ce (dr 4.3X 6.512 3 -11.844 20.510

P SMTION Pit Ldrs .604 4.673 11 -2.535 3.743

PQSITION Other IC 3.171 3.968 to .332 6.010

For entire sample -1,426 4.747 85 -2.449 -.402

VpTiable .. TRWF,

CODE Mean Std. Dev. m 95 percent Conf. Interval

P2SJTITN C[r -343. 3.72 5 -8.065 1,189

SUIro! Olt Ldrs -3.353 2.504 14 -4.799 -1.907

PSIIION Other IC -.230 1.643 12 -1.274 .814

PCSetI Co [ndr -3.840 10.017 4 -19.779 12.099

P'!SITOh, Pit Ldrs -3.764 4.b6b 14 -6.458 -1.070

PS!TIOfN Other TC -1.643 3.591 12 -3.924 .639

P r . I B a s e

.-,ON [o Cmer 4.163 2.223 3 -1.359 9.685

POSITION Pit Ldrs 3.483 4.246 11 .630 6.335

POSITION Other TC 2.505 3.475 to .019 4.991

For entire sample -.927 4.723 85 -1.946 .092
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Frustration: Task 6 - fttErene Location

Sumaries of 16AVFR
By levels of GRP

Variable Value Latel Mean Std Dev Cases

For fn'ire Dni latior -1.1763 4.2177 85

RP I VC2 -2.2574 2.8977 31
Ri 2 l,'" -3.1202 4.1292 30

RP 3 ml Pase 2.6500 3.2766 24

Total Cases = 91
"issinq Cases = b OR 6.6 PCT.

Susmaries of TbAVFP
By levels v; POS!TO

Varab le Value Label Mean Std Dev Cases

For Entire Population -1.1763 4.2177 85

POSITION I Co Codr -1.1571 6.4177 12
POSITION 2 Pit Ldrs -2.0291 4.0701) 39
POSITION 3 Other ts -.2049 3.2627 34

Total Cases 91
Missing Cases b OR 6.6 PCT.
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Appendix G2
Direct a Scheme of Maneuver

Variable or term

GRP(1) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T8DVN Total workload deviation score--mean across

scenarios
T8OFDVN and T8DFDVN Not tested separately because of low n
T8AVMD Mental Demand subscale deviation score--mean

across scenarios
T8AVPD Physical Demand subscale deviation score--mean

across scenarios
T8AVTD Time Demand subscale deviation score--mean across

scenarios
T8AVEF Effort subscale deviation score--mean across

scenarios
TBAVFR Frustration subscale deviation score--mean across

scenarios
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Deviation Scores: Task 8 - Direct Scheme of haneuver

* * # a 'ANALYSIS OF VARIANCE-- DESIGN 1 4 ## * *

Tests of Significance for TSDVN using UNIQUE sues of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 4094.91 40 102.37
CONSTANT 49.61 1 49.61 .48 .490

GRP() 249.89 1 249.89 2.44 .126
6RP(2) 53.88 1 53.88 .53 .472
POSITION 4.56 1 4.56 .04 .834

6RP(1) BY POSITION 112.46 1 112.46 1.10 .301

6RP(2) BY POSITION 892.54 1 892.54 9.72 .005

Cell heans and Standard Deviations

Variable .. TBDYN
FACTOR CODE Nean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr 7.519 11.055 4 -10.072 25.110
POSITION Pit Ldrs 5.295 7.537 14 .944 9.647

6RP CVC2
POSITION Co Cmdr 5.468 12.640 5 -10.227 21.163
POSITION Pit Ldrs -5.115 6.453 10 -9.732 -.499

6RP M Base
POSITION Co Cmdr -10.467 23.580 3 -69.045 48.111
POSITION Pit Ldrs 4.534 9.797 10 -2.475 11.542

For entire sample 2.051 11.021 46 -1.222 5.323
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Pace 9 Subscale Deviation Scores

hental Demand: Task I - Direct a Scheme of Maneuver

.t #** ANALYSIE OF VARIANCE-- DESIGN 1 *I** t

Tests of Significance for TBAVflD using UNIQUE suns Di scuares

Source of Variation SS DF ms F Sig of F

WITHIN CELLS 207.95 4 5.20
CONSTANT 17.57 1 17.57 3.38 .073
6RPtI) 24.14 1 24.14 4.64 .037
6RPM2l 2.79 1 2.79 .54 .46E
POSITION 1.01 1 1.01 .19 .661
GRPtl) BY POSITION .39 1 .39 .08 .785

BRP(2) BY POSITION 11.83 1 11.83 2.27 .139

CeI] Means and Standard Deiations
Varzable .. TBAVM

FACTOR CODE Hean Std. Dev. N 95 percent Coni. Interval

GRP IVC2
POSITION Co Cmdr 2.754 2.109 5 .135 5.373
POSITION Pit Ldrs 1.756 1.488 14 .897 2.615
6RP CVC2
POSITION Co Csor .571 3.521 4 -5.031 6.173
POSITION Pit Ldrs .066 1.399 10 -.935 1.066

GRP M1 Base
POSITION Co Cmdr -1.690 6.242 3 -17.196 13.B16
POSITION Pit Ldrs .848 1.784 10 -.429 2.124

For entire sample .972 2.416 46 .254 1.689
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Riental Demand: Task 0 - Direct a Scheme of anewver

Summaries of SA VMD
ev levels of GRP

Variable Value Label Mean Std Dev Cases

For Entire Population .9717 2.4161 46

GRP 1 IVC2 2.0184 1.6709 19
6RP 2 CVC2 .2100 2.0666 14
GRP 3 MI Base .2623 3.1812 13

Total Cases 46

Summaries oi TAYVND
By levels of POSITION

Variable Value Label Mean Std Der Cases

For Entire Population ..9717 2.4161 46

POSITION I Co Cmdr .9154 3.9386 12
POSITION 2 Pit Ldrs .9916 1.6697 34

Total Cases 46

Summaries of TBAYND
Bv levels of 6RP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .9717 2.4161 46

6RP I IVC2 2.0184 1.6709 19
POSITION I Co Cadr 2.7540 2.1091 5
POSITION 2 Plt Ldrs 1.7557 1.4881 14

6RF' 2 CVC2 .2100 2.0666 14
POSITION I Co Cadr .5713 3.520. 4
POSITION 2 Plt Ldrs .0655 1.3986 1,

6RP 3 MI Base .2623 3.1812 13
POSITION I Co Cmdr -1.6900 6.2419 3
POSITION 2 PIt Ldrs .8480 1.7843 10

Total Cases 4b
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Pnysical Dmn: task - Direct a Scheae of Maneuver

# ##mANALYSIS OF VARIANCE -- DESIGN I ** #4

*Tests of Significance for TBAVPD using UNIQUE sues o4 squares
Source of Variation 55 DF "S F Sic of F

k17HIN CELLS 104.81 40 2.62
CONSTANT .4. 1.5 10 .759
GRP(1) 3. 51" 1 .5 1 1.34 .254
WRt2 1.14 1 1.14 .4 .514
POSITIOk 1365 1 13.65 5.21 .028
6RP(1) BY POSITION 1.60 1 1,81) .60 .413Z
BiRP12) BY POSITT13N 25.83 1 2.B 9.8t~ .003

Cell Means an'd Standard Deviations
Variab-le .. TBAVPD

FACTC CODE Mean Std. fiev. N 95 percent Conf. Interval

BRpp IVr%-
POSITION Cc, Cmdr .V2 1.* j -1.536 :.J94
POSITION Pit Ldrs .79q W"0g 14 -. 060 1.66!

POSITION Co Czar H5I 24, 4 -3. 7 119 .9 4
POSTI?~ PIt Ldrs -.E 1.279 1 -.33.441
6R-. M1 base

POSITiON Co Cmdr -. 6:2, 1 .28: -5.7E9 586b
POSITION PIt Ldrs 1.10 1361 1C -. 2 2641

For entire sample .32 18L4 .39 .844
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Pae 70 Subscaie Deviation Scores

Phvsical Demand: Task 9 - Direct a Scheme of Maneuver

SUmaies of TBAYPD

By levels of 6RP

Variable Value Label Kean Std Dev Cases

For Entire Population .3024 1.9243 46

GRP 1 IVC2 .6750 1.4738 19

6RP 2 CVC2 -.3004 1.5946 14

GRP 3 Rl Base .4069 2.4109 13

Total Cases z 46

Summaries of T9AVPD
By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .3024 1.9243 46

POSITION I Co Cadr -.4737- 2.0665 12
POSITION 2 PIt Ldrs .5763 1.6706 34

Total Cases x 46

Summaries of TBAVPD
By levels of 6RP

POSITION

Variable Value Label Rean Std Dev Cases

For Entire Population .3024 1.8243 46

6RP 1 IVC2 .6750 1.4738 19
POSITION I Co Cedr .3290 1.5023 5
POSITION 2 Plt Ldrs .79B6 1.5002 14

6RF 2 CVC2 -.3004 1.5946 14
POSITION I Co Cadr .1168 2.4053 4
POSITION 2 PIt Ldrs -.4660 1.2787 10

4R? 3 "1 Base .4069 2.4109 13
POSITION I Co Cmdr -2.6017 1.2832 3
POSITION 2 Pit Ldrs !.3095 1.6606 10

Total Cases 46
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Tim Demnd: Task 8 - Direct a Scheme of Raneuver

* * * ANALYSIS OF VARIANCE-- DESI6N I '#'*,',

Tests of Significance for TBAVTD using UNIUE sums of squares
Source of Variatior Ss - DF HS F Sic o i

W#THIK CELLS 344.26 4A 8.b!
CONSTANT .05 .05 .U$

6~F1h 3999. 9 4.64 .037I
6RP!2; .70 i.7 .20 .659

POSITION .81 .B1 .09 .76

SRP(1) BY POSITION 1. 5 1. .8 b7,
6RPi2) BY POSITION 35.61 1 35.61 4.14 .049

Ce11 heans and Standard Deviations
Variable .. TIBAVTD

FACTCP CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cadr 2.138 2.072 5 -.807 5.087
POSITION. Pit Lurs .718 2.295 14 -.607 2.043

6RP CVC2
POSITION Co Cmdr .135 2.441 4 -3.749 4.019
POSITION Pit Ldrs -2.458 2.673 10 -4.171 -.346

GRP MI Base
POSITION Co Lmdr -1.928 7.595 3 -20.794 16.938
POSITION Pit Ldrs .960 2.488 10 -.820 2.740

For entire sample .055 3.147 46 -.80 .969

G2-7



Tise Demano: Task 8 - Direct a Scheme of anetuver

Summaries of TBAVTD
BV levels of GRP

Variable Value Label flean Std Dev Cases

For Entire Pooulation .0547 3.1470 46

BRP I IVC2 1.0919 2.3383 19
6RP 2 CVC2 -1.5746 2.7536 14
GRP 3 "1 Base .2935 M.9825 13

Total Cases 46

Su"ries of 1BAVID
by levels of 6RP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .0547 3.1470 46

6RP 1 IVC2 1.0919 2.3383 19
POSITION I Co Cedr 2.1380 2.3715 5
POSITION 2 Pit Ldrs .7182 2.2953 14

6RP 2 CVC2 -1.5746 2.7536 14
POSITION 1 Co Cmdr .1350 2.4412 4
POSITION 2 Pit Lors -2.2585 2.6733 10

6RP 3 "1 base .2935 3.9925 13
POSITION 1 Co Ceor -1.9283 7.5945
POSITION 2 Pit Lars .U00 2.4882 10

Total Cases 46

Sumaries of T9AVTD
8v levels of POSITION

Variable Value Label Kean Std Iev Cases

For Entire Pooulation .0547 3.147 46

POSITION I Co Cmdr .4538 4.1269 12
POSITION 2 Pit Ldrs -.0962 2.7838 34

Total Cases 46

G2-8



Effort: Task B - Direct a Scheme of Nineuver

# # ANALYSIS OF VARIANCE-- ESISN I * *''*

Tests of Significance for T8AVEF using UNIgUE sums of souares
Source of Variation SS OF HS F Sic of F

WITHIN CELLS 413.66 40 5.34
CONSTANT 15.03 1 15.03 2.81 .11
6RP(1 4.9E I 4.9B .93 .340
6RP2) .06 1 .08 .02 .902

PKSITDik 7.17 1 7-.17 1.34 .254

6RP1i) BY POSITION 7.38 1 7.36 1.38 .247

GRP(2) BY POSITION 9.82 1 9.82 1.84 .183

Ceh ean and Standar Dev'at"rir

Var;able .. TiAVEF

Fh..C CODE Mean Sto. DEv. P 95 Dercen: q:i. Intervai

SRP I vC
POSITION Co Cear 1.495 2.144 5 -1.162 4.6

POSITION Pit Ldrs 1.0B3 14 -.44 2.415

SRP CVC2
POSITION Co Cmdr 1.690 2.640 4 -2.511 5.891
POSITION Pit Lars -.865 2.342 10 -2.540 .810
6K, MI Base
POSITION Co Cmdr .177 1.967 3 -4.710 5.064
POSITION Pit Ldrs .395 2.318 10 -1.263 2.053

For entire samcle .550 2.349 46 -.148 1.247
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Effort: Task B - Direct a Schese of Maneuver

Sumaries of 7BAVEF
By levels of 6RP

Variable Value Label Kean Std Dev Casts

For Entire Population .5497 2.3479 46

6RP I IVC2 1.1945 2.2100 19
GRP 2 CVC2 -. 1450 2.6155 14
GRP 3 Ml Base .3446 2.1645 13

Total Cases : 4b

Susaries of 7BAVEF

By levels of POSITION

Variable Value Label Mean Std Dev Cast;

For Entire Population .5497 2.3479 46

POSITION 1 Co Cadr 1.2321 2.1651 12
POSITION 2 Pit Ldrs .30DB 2.3929 34

Total Cases 46

Effort: Task 8 - Direct a Scheme of Maneuver

Summaries of 7BAVEF
By levels of 6RP

POSITION

Variable Value Label mean Std Day Casts

For Entire Population .5497 2.3479 46

6RP 1 IVC2 1.1945 2.2100 19
POSITION I Co Cmdr 1.4990 2.1435 5
POSITION 2 Pit Ldrs 1.0857 2.3023 14

6RP 2 CVC2 -.1350 2.6155 14
POSITION I Co Cmdr 1.6900 2.6399 4
POSITION 2 Pit Ldrs -.6650 2.3422 10

6RP 3 H Base .3446 2.1645 13
POSITION I Co Cadr .1767 1.9673
POSITION 2 Pit Ldrs .3950 2.3183 10

Total Cases z 46 G2-10



Frustration: Task 9 - Direct a Scheem of Maneuver

tI*I ANALYSIS OF VARIANCE--DESIBN 1I # #

Tests of Significance for TBAVFR using UNIUE sues of squares
Source of Variation SS DF " S F Siq of F

WITHIN CELLS 261.03 40 6.53
CONSTANT .27 1 .27 .04 .841
6RPI[) 26.88 1 26.88 4.12 .049
6RP(A11 4.80 1 4.80 .74 .396
POSITION 1.80 1 1.80 .28 .602
GRP) BY POSITION .90 1 .90 .14 .712
6RP2) BY POSITION 62.40 1 62.40 9.56 .004

Cell Means and Standard Deviations
Variable .. TBAVFR

FACTOR CODE Mean Std. Dev. N 95 percent Con.i Interval

SRP IVY2
PDSITI Cc TrAdr :.29' 2.244 -.5I4 C.07
POSITIO"' Pit Ldrs .A 2.034 1 -. 263 .ft,

BRP C2
POSJTIDU Cr Cadr .614 2.566 4 -3.46S 4.69tPI PTr 1. r.N€|1

PIS,,.. PIt Ldrs -I.62 1.02V 10 -2.81 21
sp; m! Base
POSlTlCa Co C.dr -3.B52 6.740 3 -20.594 12. BD
POSITION Pit Ldrs 1.020 2.274 10 -.607 2.646

For entire sasple .2, 2.989 46 -. 636 1.080
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Frustration: Task 8 - Direct a Scheme of Naneuver

Sumaries of TBAVFR
by levels of 6RP

Variable Value Label rean Std Dev Cases

For Entire Population Z1 2.688 46

GRP 1 IVC2 1.272A 2.1193 19
GRP 2 CVC2 -.9007 2.1939 14
BRP 3 Kl base -.1046 4.0015 13

Total Cases 46

Frustration: Task 9 - Direct a Schwes of Naneuver

Sumaries of TBAVFR
By levels of POSITION

Variable Value Label Kean Std Dev Cases

For Entire Population .2219 2.9889 46

POSITION I Co Cmdr .1929 4.2892 12

POSITION 2 Pit Ldrs .2321 2.2908 34

Total Cases 46

Sumaries of TBAVFR
by levels of GRP

POSITION

Variable Value Label Near Std 5ev Cases

For Entire Population .2218 2.9889 46

GRP 1 IVC2 1.2724 2.1191 19
POSITION I Co Ced- 2.2830 2.244: 5
POSITION 2 Pit Ldrs .9114 2.0337 14

GRP 2 CVC2 -.9007 2.1939 14
POSITION I Co Cadr .6138 2.5657 4
POSITION 2 Pit Ldrs -1.5065 1.6,51 1e

BRP 3 Nl base -.1046 4.0015 13
POSITION I Co Cmor -3.8517 6.7397
POSITION 2 Pit Ldrs 1.0195 2.2740 10

Total Cases 46
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Appendix G3
Monitor/Correct Route Progress

Variable or term

GRP(l) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T9DFDVN Total workload deviation score for defensive

scenario
T9OFDVN Total workload deviation score for offensive

scenario
TSK9DVN Total workload deviation score-mean across

scenarios
T9DFMD Mental Demand subscale deviation score for

defensive scenario
T9OFMD Mental Demand subscale deviation score for

offensive scenario
T9AVMD Mental Demand subscale deviation score--mean

across scenarios
T9DFPD Physical Demand subscale deviation score for

defensive scenario
T9OFPD Physical Demand subscale deviation score for

offensive scenario
T9AVPD Physical Demand subscale deviation score--mean

across scenarios
T9DFTD Time Demand subscale deviation score for defensive

scenario
T9OFTD Time Demand subscale deviation score for offensive

scenario
T9AVTD Time Demand subscale deviation score--mean across

scenarios
T9DFEF Effort subscale deviation score for defensive

scenario
T9OFEF Effort subscale deviation score for offensive

scenario
T9AVEF Effort subscale deviation score--mean across

scenarios
T9DFFR Frustration subscale deviation score for defensive

scenario
T9OFFR Frustration subscale deviation score for offensive

scenario
T9AVFR Frustration subscale deviation score--mean across

scenarios

Multiple Regression
variahle Dpnnripion

T9WL Total workload rating for task
CMT9WL1 Mental Demand subscale score for task
CMT9WL2 Physical Demand subscale score for task
CMT9WL3 Time Demand subscale score for task
CMT9WL5 Effort subscale score for task
CMT9WL6 Frustration subscale score for task
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Deviation Scores: Task 9 - Ronitor/Correct Route Progress

** e'e ANALYSIS OF VARIANCE--DESIGN I,,,,

Tests of htwen-Subjects Effects.

Tests of Significance for TI using UNIQUE sues of squares
Source of Variation SS DF HS F Big of F

WITHIN CELLS 19996.51 60 333.29
CONSTANT 35.94 1 35.84 .11 .744
GRP() 98.54 1 96.54 .30 .589
6RP(2) 1376.73 1 1376.73 4.13 .047
POSITION 864.03 2 432.01 1.30 .281
6RP(I) BY POSITION 455.10 2 227.55 .68 .509
6RP(2) BY POSITION 174.06 2 97.03 .26 .771

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Siqnificance for T2 using UNIQUE sues of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 4270.60 60 71.19
SCENARIO 71.40 1 71.40 1.00 .321
6RPt!) BY SCENARIO 313.19 1 313.19 4.40 .040
SRPI2) BY SCENARIO 19.18 1 19.19 .27 .606
POSITION BY SCENARIO 15.10 2 7.55 .11 .900

GRPC1) BY POSITION B 39 .4 2 19.42 .27 .762
Y SCENARIO
6RP(2) BY POSITION 9 22.13 2 11.06 .16 .856
Y SCENARIO
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'Deviation Scores: Task 9 - onitor/Correct [oute Progress'.

Cell Means and Standard Deviations
Variable .. T9DFDVW

FACTOR CODE Kean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr -1.765 11.172 3 -29.519 25.999

POSITION Pit Ldrs -1.425 17.455 13 -11.973 9.123

POSITION Other TC 2.12b 12.346 12 -5.718 9.971

GRP CYC2
POSITION Co Cadr -4.356 15.935 4 -29.712 20.999

POSITION Pit Ldrs -12.023 14.042 13 -20.508 -3.538

POSITION Other TC -3.677 14.182 8 -15.534 8.179

GRP Hi Base
POSITION Co Cudr 4.687 .000 1

POSITION Pit Ldrs 5.483 13.753 9 -5.089 16.054

POSITION Other TC 8.352 7.729 6 .241 16.463

For entire saeple -1.410 14.bB2 69 -4.937 2.117

Variable .. T9OFDVN
FACTOR CODE Bean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cmdr -7.714 18948 3 -54.536 39.107

POSITION Pit Ldrs -2.160 14.134 13 -10.701 6.381

POSITION Other TC 1.242 10.336 12 -5.325 7.809
6RP CVC2
POSITION Co Cadr 1.754 15.397 4 -22.746 26.254
POSITION Pit Ldrs -8.022 15.869 13 -17.612 1.569
POSITION Other TC 2.978 16.810 8 -11.075 17.031

GRP Mi Base
POSITION Co Cadr 13.062 .000 1
POSITION Pit Ldrs 5.067 15.676 9 -6.982 17.117

POSITION Other IC 9.013 8.686 6 -.102 18.128
For entire sample .043 14.554 69 -3.453 3.539
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Deviation Scores: Task 9 - honitoriCorrect Route Progress

Sumaries of ISK9DYN

By levels of BRP

Variable Value Label Mean Std Dev Cases

For Entire Population -.6835 13.3969 69

GRP 1 IVC2 -.6162 12.2951 48
GRP 2 CVC2 -5.5,318 14.5662 25
GRP 3 I Wbase 6.7779 10. 1720 16

lotal Eases T
missing Cases 22 DR 24.21 PCT.

Sumaries of TSEYDVN
By levels of BR?

POSITION

Variable Value Label Mean Std Dcv Cases

For Entire Population ~ -.6835 13.3969 69

BRP I IVC2 -.6182 12. 2951 28
POSITION 1 Co Cmdr -4.7395 13.3582 3
POSTION 2 PIt Idrs -1.7924 14.4302 13
POSITION 3 Other ICs 1.6841 9.9701 12

GRP 2 CVC2 -5.5318 14.5662 125
POSITION 1 Co Cmdr -1.3011 15.2801 4
POSITION 2 Plt Idrs -10.0225 13.7413 13
POSITION 3 Other Yts -.3497 15.0110 8

BRP 3r WI Base 6.7779 10.1720 16
POSITION 1 Co Cmdr 8.8750 .00001
POSITION 2 Plt Ldrs 5.2750 12.9146 9
POSITION 3 Other ITs 8.6827 5.8523)

Total Cases = 91
Missing Cases = 22 OR 24.2 PCIT.
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• onitoriCorrect Route Progress

ft1' MULT IPLE REGRESSION I'

Ecuatlon Number 1 Deendent Variable.. T9WL

e:qinninq 8locK Number 1. Metnod: Stepwise

Steo huitR Rso Ao3Rsq FiEqn) SigF RsqCh FCh SigCh Variable betain Corrul

1 .89B3 .8033 .79% 216.415 .000 .8033 216.415 .000 In: CMT9#L3 .893 .863

2 .9620 .9255 .9226 322.863 .000 .1222 85.259 .000 In: CMTqVL5 .4890 .8766

.9758 .9521 .9493 337.921 .000 .0266 28.354 .000 In: CMT91L2 .1873 .5914

variabiets) Entered on Step Number 3.. CMT9WL2

lul~tile R .97576. Analysis of Variance
R Scuare .95210 DF Sum of Souares Mean Sauare

%'usted R Souare .94928 Regression 3 17290.17201 5763.39067

k:ancara Error 4.12982 Residual 51 869.82799 17.05545

F 337.92075 Signif F = .0000

Listwsse Deletion of Missing Data

N of eases 55

orelatIor.:

T9WL CHT.WLI CMT9WL2 , CHUL3 CMT9WL5 TM190L

TiWL 1.000 .858 .591 .896 .877 .831

.MTVL1 .858 1.000 .461 .749 .711 .547

TctL2 .591 .461 1.000 .381 .487 .350

79T0L3 .896 .749 .381 1.000 .699 .739

CMT9WL5 .877 .711 .487 .699 1.000 .652

61T. Lb .831 .547 .350 .739 .652 1.000
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Rental Dmnd: Task 9 - flonitor/Correct Route Progress

***** ANALYSIS OF VARIANCE-- DESISN I115.

Tests of Between-Subjects Effects.

Tests of Significance for Ti using UN)IUE sues of squares
Source of Variation SS OF WS F Sig of F

WITHIN CELLS 974.77 60 16.25
CONSTANT .01 1 .01 .00 .991
6RP(1) 11.29 1 11.29 .69 .409
GRP(2) 50.71 1 50.71 3.12 .082
POSITION 62.47 2 31.23 1.92 .155
6RP(1) BY POSITION 20.76 2 10.39 .64 .531
GRP2) DY POSITION 5.91 2 2.96 .19 .34

Tests involving 'SCENARIO' Mithin-Subject Effect.

Tests of Significance for T2 using LNIQUE sues of squares
Source of Variation SS OF "S F Sig of F

WITHIN CELLS 318.41 60 5.31
SCENARIO 1.16 1 1.16 .22 .642
SRP(I) BY SCENARIO 9.67 1 8.67 1.63 .206
6RP(2) DY SCENARIO .01 1 .01 .00 .969
POSITION BY SCENARIO 2.10 2 1.05 .20 .921

6RP(1) BY POSITION B 2.30 2 1.15 .22 .906
Y SCENARIO
SRP(2) BY POSITION B 2.80 2 1.40 .26 .769
Y SCENARIO
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Rental Demand: Task 9 - Monitor/Correct Route Progress

Cell eans and Standard Deviations
Variable .. T9DFMD

FAC70R CODE Mean Std. Dev, N 95 percent Conf. Interval

6RP YC2
POSITION CD Csdr .907 2.677 4 -3.352 5.167

POSITION Pit Ldrs -.897 3.9"9 13 -3.259 1.465
POSITION Other TC .303 3.550 12 -1.952 2.559
6RP CVC2
POSITION Co Cmdr -1.713 6.057 3 -16.761 13.334
POSITION Pit Ldrs -2.577 2.905 13 -4.332 -.822
POSITION Other TC .271 2.481 8 -1.803 2.346

6RP Ml Base
POSITION Co Cmdr -.190 .000 1

POSITION Pit Ldrs .868 2.778 9 -1.267 3.003
POSITION Other TC 1.997 1.662 6 .253 3.741

For entire sample -.308 3.368 69 -1.117 .501

Variable .. T9OFND
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cedr -1.152 2.949 4 -5.687 3.382
POSITION Pit Ldrs -.306 4.482 13 -3.015 2.402
POSITION Other TC -.228 1.566 12 -1.222 .767

GRP CVC2
POSITION Co Cadr -1.330 6.134 3 -16.569 13.909
POSITION Pit LdrEs -1.362 3.082 13 -3.245 .480
POSITION Other IC .741 2.469 9 -1.322 2.804
GRP "I base
POSITION Co Cadr 1.620 .000 1
POSITION Pit Ldrs .903 3.103 9 -1.482 3.269
POSITION Other 7C 2.372 3.320 6 -1.112 5.856

For entire samle -.049 3.303 69 -.642 .745
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wral Dmand: Task 9 - NIitor/Correct Route Progress

Sumaries o T ID
sy :lvels of GRP

Var.abile Value Label ban *td Dev Cases

For Entire Population -. 1785 2.9358 69

RF 1 IVC2 -. 2709 .7985 29
6RP 2 CVC2 -1.0938 1.1596 24
6RF 3 I1 ase 1.3619 '.2932 16

T.-cal Cases x 91
fhssn9 Cases - 22 OR 24.2 PCT.

Sumuries of " TgAVND

Dy .evels of POSITION

Vamable Value Label Rean NZd yev Cases

For Entire Population -. 1785 2.9358 69

POs.TIO .1 Co Cadr -.5425 '.6381 8
POS.-TION '2 Plt Ldrs -. 7310 L.1264 35
POKTION 3 Other TCs .6, L2833 26

T1cal Cases • 91
Hissing Cases z 22 OR 24.2 PCT.

Sumaries of T9AV"D
By .evels of GRP

POSITION

Va.able Value Label Mean Std Dev Cases

For Entire Population -.1785 2.9358 69

6RF 1 IVC2 -.2709 2.7995 29
KSITION I Co Cedr -.1225 2.0995 4
P3ITION 2 Pit Ldrs -.b013 3.6019 13
PSITION 3 Other TCs .0379 2.0830 12

P 2 CVC2 -1.0938 3.1594 24
PIITION I Co Cadr -1.5217 4.0936 3
I ITION 2 Pit Ldrs -1.9796 2.6605 13
PISIT1ON 3 Other TCs .5062 2.3657 8

GRF 3 "1 base 1.3619 2.2932 16
PK[TION I Co Cadr .7150 .0000 1
PITION 2 Pit Ldrs .U56 2.4417 9
PI[TION 3 Other TCs 2.1842 2.2214 9"

Tcal Cases a 91
1H1isng Cases • 22 OR 24.2 PCT. G3-8



Physical Dead: Task 9 - oionitor/Correct Route Progress

**#s*ANALYSIS OF VARIANCE -- DESI 16N I 5

Tests of Ietwen-Subjects Effects.

Tests of Significance for TI using UNIQUE sues of squares

Source of Variation SS DF "S F Sig of F

ITHIN CELLS 539.25 60 9.99
CONSTANT 12.25 1 12.25 1.36 .248

RPII) 26.50 1 26.50 2.95 .091

6RP(2) 36.31 1 36.31 4.04 .049

POSITION 12.46 2 6.23 .69 .504

SRPIIM BY POSITION 10.68 2 5.34 .59 .555

SRP(2) BY POSITION 18.84 2 9.42 1.05 .357

Tests involving 'SCEWARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares

Source of Variation SS DF NS F Sig of F

WITHIN CELLS 368.80 60 6.15

SCENARIO 2.17 1 2.17 .35 .554

8RPiI) BY SCENARIO .25 1 .25 .04 .841
6RP(2) BY SCENARIO .71 1 .71 .11 .736

POSITION BY SCENARIO .08 2 .04 .01 .993

GRPt1) BY POSITION 8 18.64 2 9.32 1.52 .228

Y SCENARIO
6RP(2) BY POSITION B .06 2 .03 .01 .995
Y SCENARIO
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Task 9 - Naitor/Correct Route Progress

Cell Neans and Standard Deviations
Variable .. T9DFPD

FACTOR CODE "ean Std. Dev. N 95 percent Conf. Interval

6RP - IVC2
POSITION Co Cmdr .148 .735 4 -1.022 1.317

POSITION Pit Ldrs 1.102 3.012 13 -.718 2.922

POSITION Other TC .93 3.489 12 -1.233 3.200

SRP CVC2
POSITION Co Cadr .137 2.472 3 -6.005 6.278

POSITION Pit Ldrs -1.399 2.726 13 -3.047 .249

POSITION Other TC .300 1.567 8 -1.010 1.610

GRP "I hse
POSITION CD Cmdr 2.940 .000 1

POSITION Pit Ldrs .571 3.163 9 -1.960 3.002

POSITION Other TC .463 .829 6 -.406 1.333

For entire sample .322 2.727 69 -.334 .977

Variable .. T9OFPD
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

ORP IVC2
POSITION Co Cadr 1.685 4.266 4 -5.103 9.473

POSITION Pit Ldrs -.617 2.69 13 -2.242 1.008

POSITION Other TC .054 3.144 12 -1.944 2.052

SRP CVC2
POSITION Co Cadr -1.702 1.320 3 -4.982 1.575

POSITION Pit Ldrs -1.253 3.306 13 -3.251 .745

POSITION Other TC .195 1.316 8 -.905 1.295

SRP I Base
POSITION Co Cadr 1.870 .000 1

POSITION Pit idrs 1.209 2.473 9 -.692 3.110

POSITION Other TC .697 1.777 6 -1.169 2.562

For entire sample -.051 2.783 69 -.720 .617
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Physical Demand: Task 9 - fonitor/Correct Route Progress

Sumaries of T9AWD
by Ievels of M*?

Variable Value Label Rean Std bev Cases

For Entire Population .1351 2.1552 e

PRP -1 IVC2 .4497 2.2391
PRP 2 C2 -. 7m39 2.0119
PNP 3 NI base .9694 1.9759

Total Cases = 91
Hissing Cases 3 22 OR 24.2 PCT.

Suauwius of T9ID
By levels of POSITION

Variable Value Label rean Std ev Case

For Entire Population .1351 2.1552 k2

POSITION I Co Cadr .4650 2.1795 1
POSITION 2 Pit Ldrs -. 1737 2.4669
POSITION 3 Other TCs .4494 1.6602 2z

Total Cases x 91
Hissing Cases a 22 OR 24.2 mCT.

Sumaries of TA
By levels of P

POSITION

Variable Value Label Nean Std Dev Cam

For Entire Population .1351 2.1552 39

ONP 1 IVC2 .4497 2.2391 -9
POSITION 1 Co Cair .9163 2.4766 4
POSITION 2 Pit Ldrs .2423 2.2392 :3
POSITION 3 Other TCs .518 2.3417 "

oSP 2 CVC2 -. 7337 2.0119 .4
POSITION I Co Cedr -. 7933 1.6729 3
POSITION 2 Pit Ldrs -1.3262 2.4640 2
POSITION 3 Other TCs .2475 .5918 9

GRP 3 I Base .8694 1.8758 :6
POSITION I Co Cmdr 2.4050 .0000 1
POSITION 2 Pit Ldrs .8900 2.3500 T
POSITION 3 Other TCs .5800 1.0709

Total Cases a 91
Hissing Cases • 22 OR 24.2 PCT.
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Tim Dead: Task 9 - konitor/Correct Route Progress

0 1 e#ANALYSIS OF VARIANCE -- DESISN 1 44**

Tests of letwen-Subjects Effects.

Tests of Significance for TI using UNIQUE sues of squares
Source of Variation SS OF MS F Sig of F

WITHIN CELLS 1591.34 60 26.52
CONSTANT 2.93 1 2.93 .11 .741
6RPI t 6.45 1 6.45 .24 .624
6RP(2) 58.11 1 58.11 2.19 .144
POSITION 33.41 2 16.71 .63 .536
SRPI) DY POSITION 20.39 2 10.20 .38 .683
6RP(2) BY POSITION 25.34 2 12.67 .49 .623

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 311.12 60 5.19
SCENARIO 4.40 1 4.40 .95 .360
6RP(1D BY SCENARIO 23.02 1 27-02 4.44 .039
6RP(2) BY SCENARIO 5.03 1 5.03 .97 .329
POSITION BY SCENARIO 13.89 2 6.95 1.34 .270

SRPII) BY POSITION 9 26.76 2 13.38 2.59 .084
Y SCENARIO
6RP(2) BY POSITION 9 1.62 2 .81 .16 .856
Y SCENARIO
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I'im D00"W: Tdsk 9 - Nomfitor/Correct Route Prmyess .

Cell lMans and Stapeard Deviationis
Variable .. 790FID

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co todr -.133 2.392 4 -3.923 3.658
POSITION Pit Ldrs -1.363 4.219 13 -3.913 1.197
POSITION Other TC .399 3.598 12 -1.8"1 2.674
BRP CVC2
POS17ION Co Cmdr -1.530 4.449 3 -12.583 9.523
POSITION Pit Ldrs -2.52? 4.394 13 -5.184 .126
POSITION Other TC -2.092 4.418 8 -5.786 1.601
GOP 111 Base
POSITION Co Cmdr .310 .000 1
POSITION Pit Ldrs 1.979 3.295 9 -.554 4.511
POSITION Other TC .952 2.910 6 -2.196 4.099

For entire sample -.637 3.979 69 -1.593 .319

Variable .. T90FTD
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cedr -2.210 3.231 4 -7.352 2.932
POSITION Pit Ldr -.909 4.170 13 -3.429 1.612
POSITION Other TC .511 4.839 12 -2.564 3.596
ORP CVC2
POSITION Co Codr 1.497 5.465 3 -12.080 15.073
POSITION Pit Ldrs -2.752 3.272 13 -4.729 -.775
POSITION other 1C .201 5.169 8 -4.119 4.522
GRP "II Base
POSITION Co Cudr .620 .000 1
POSITION Pit Ldrs 1.222 3.441 9 -1.42? 3.967
POSITION Other TC 2.227 2.120 6 .002 4.451

For entire sample -.279 4.143 69 -1.274 .717
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Tim Demand: Task 9 - DonitorlCorrect Route Progress

Summaries of T9AVTD

by levels o4 SUP

Variable Valve Label ksan Std Dev Cases

For Entire Population -. 4579 3.7222 69

BlP 1 IVC2 -. 4847 3.7315 29
SRP 2 CVC2 -1.7477 3.8706 24

6UP 3 RI lase 1.5253 2.6432 16

Total Cases a 91
Phssing Cases 8 22 0 24.2 P'T.

Sunarin of T9VTD
k levels of POSITION

Variable Value Label Nean Std ev Cases

For Entire Population -. 4579 3.7222 69

POSITION 1 Co Cmdr -. 5338 3.0494 8
POSITION 2 Pit Lrs -.9911 3.8369 35
POSITION 3 Other TCs .2933 3.7534 26

Total Cases 91
Hissing Cases a 22 OR 24.2 K7.

Sumaries of T9AVTD
By levels of P

POSITION

Variable Value Label ean Std Dev Cases

For Entire Population -. 4579 3.7222 69

SP 1 IVC2 -. 4847 3.7315 29
POSITION I Co Cadr -1.1712 2.3090 4
POSITION 2 Pit Ldrs -1.1358 3.9947 13
POSITION 3 Other TCs .4496 3.8673 12

RP 2 CVC2 -1.7477 3.8706 24
POSITION 1 Co Cadr -. 0167 4.7787 3
POSITION 2 Pit Ldrs -2.6400 3.3036 13
POSITION 3 Other TCs -. 9456 4.5266 a

PRP 3 HI ase 1.5253 2.6432 16
POSITION 1 Co Cadr .4650 .0000 1
POSITION 2 Pit Ldrs 1.6006 3.2014 9
POSITION 3 Other TCs 1.5892 2.0787 6

Total Cases a 91
issing Cases S 22 01 24.2 PIT. G314



Effort: Task 9 - NmitorlCarrKt Route Progress

* #'## tA.YSIS OF YIANCE -- KSI1N Ihe''

Tests of Detuetn-Subjects Effects.

Ists of Significance for T1 using UNIOUE sums of squires

Source of Variation SS OF HS F Sig of F

WITHIN CELLS 1251.20 60 20.85
CONSTANT 2.61 1 2.61 .13 .725

SRP(I) 21.59 1 21.59 1.04 .313
SRP(2) 109.80 1 109.80 5.27 .025
POSITION 6.20 2 3.10 .15 .862
APMt) BY POSITION 56.87 2 28.44 1.36 .264

BRPI2) BY POSITION 20.16 2 10.08 .48 .619

Tests involving 'SCEMRIO' ithin-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 314.63 60 5.24
SCENARIO 3.36 1 3.36 .64 .426
6RP() BY SCENARIO 7.61 1 7.61 1.45 .233
6RP(2) BY SCENARIO 15.34 1 15.34 2.93 .092
POSITION BY SCENARIO 2.99 2 1.44 .29 .760

6RP(1) BY POSITION 3 11.80 2 5.90 1.13 .331
Y SCENARIO
6RP(2) BY POSITION 3 20.83 2 10.41 1.91 .146
Y SCENARIO
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Task 9 - Ianitor/Correct Route Progress

Cell hans and Standard Deviations
Variable .. T9DFEF

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GAP IYC2
POSITION Co Cadr -1.368 3.544 4 -7.007 4.272

POSITION Pit Ldrs .662 4.326 13 -1.952 3.276
POSITION Other TC -.546 1.979 12 -1.904 .712
SRP CVC2
POSITION Co Cmdr -2.733 4.096 3 -12.909 7.442
POSITION Pit Ldrs -2.045 3.451 13 -4.070 -.019

POSITION Other TC -1.565 3.314 8 -4.336 1.206
SRP "I Base
POSITION Co Cadr 4.060 .000 1
POSITION Pit Ldrs 1.053 2.946 9 -1.211 3.318
POSITION Other TC 2.250 2.334 6 -.200 4.700

For entire simple -.343 3.449 69 -1.172 .486

Variable .. T9OFEF
FACTOR CODE Kean Std. Dev. N 95 percent Conf. Interval

SRP IVC2

POSITION Co Cmdr -.727 4.299 4 -7.569 6.113
POSITION Pit Ldrs .906 3.063 13 -.945 2.757
POSITION Other TC -.184 2.156 12 -1.555 1.197
6RP CYC2
POSITION Co Cadr -.447 2.660 3 -7.055 6.162
POSITION Pit Ldrs -2.160 5.139 13 -5.265 .945
POSITION Other 7C 1.304 5.637 8 -3.409 6.016
6RP HI Base
POSITION Co Cadr 3.370 .000 1
POSITION Pit Ldrs .904 3.382 9 -1.695 3.504
POSITION Other TC .670 3.300 6 -2.793 4.133

For entire sample .046 3.88 69 -. o8 .980
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Effort: Task 9 - NonitorlCorKt Rate Proyns

auuaries ot inevcr
DY levels of GRP

Variable Value Label Mean Std Dev Cases

For Entire Population -. 1483 3.2954 69

GRP 1 IVC2 .0560 2.8576 29
6RP 2 CVC2 -1.3810 3.9339 24
6RP 3 NI ise 1.3303 2.3269 16

Total Cases = 91
Kissing Cases = 22 OR 24.2 PCT.

Sumari es of TYAVEF
By levels of POSITION

Variable Value Label Nean Std Div Cases

For Entire Population -.1483 3.2954 69

POSITION I Co Cadr -.6556 3.3306 9
POSITION 2 PIt Ldrs -.2379 3.7837 35
POSITION 3 Other TCs .1283 2.6056 26

Total Cases = 91
Hissing Cases = 22 OR 24.2 PCT.
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Frustration: Task 9 - Nonitor/Correct Route Progress

* e e# #ANALYSIS OF VARIANCE-- DESIGN 1*4'

Tests involving 'SCENARIO' Nithin-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares

Source of Variation SS OF MS F Sig of F

WITHIN CELLS 407.85 60 6.80

SCENARIO 33.77 1 33.77 4.97 .030

6RPI) BY SCENARIO 13.99 1 13.99 2.06 .157

GRPI2) BY SCENARIO 3.49 1 3.49 .51 .477

POSITION BY SCENARIO 11.49 2 5.74 .84 .435

6RP(M) BY POSITION B 8.27 2 4.13 .61 .548

Y SCENARIO
6RP(2) BY POSITION B 39.09 2 19.54 2.88 .064

Y SCENARIO

lests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE sums of squares

Source of Variation SS OF "S F Sig of F

WITHIN CELLS 1360.90 60 22.68
CONSTANT 4.67 1 4.67 .21 .651
6RP{I) .70 1 .70 .03 .862
GRP(2) 47.91 1 47.91 2.11 .151
POSITION 112.83 2 56.42 2.49 .092
6RP(M) BY POSITION 34.51 2 17.25 .76 .472
6RP(2) BY POSITION 5.99 2 2.99 .13 .877
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Task 9 - Nonitor/Correct Route Progress

Cell Means and Standard Deviations
Variable .. T9DFFR

FACIOP CODE Nean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cadr -1.570 1.122 4 -3.355 .215
POSITION PIt Ldrs -.982 4.069 13 -3.441 1.477
POSITION Other TC .998 2.772 12 -.763 2.760
6RP CVC2
POSITION Co Cmdr .513 3.395 3 -7.919 8.946
POSITION Pit Ldrs -3.475 2.908 13 -5.232 -1.717
POSITION Other TC -.591 5.693 8 -5.350 4.168
GRP NI Base
POSITION Co Cadr -2.440 .000 1
POSITION Pit Ldrs 1.011 3.642 9 -1.789 3.910
POSITION Other TC 2.689 3.244 6 -.716 6.093

For entire sample -.473 3.902 69 -1.410 .464

Variable .. T9OFFR
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

PRP IVC2
POSITION Co Cadr -1.855 4.054 4 -9.306 4.596
POSITION Pit Ldrs -1.239 3.628 13 -3.431 .953
POSITION Other TC 1.010 4.514 12 -1.858 3.878
6RP CVC2
POSITION Co Cadr .990 2.941 3 -6.066 8.046
POSITION Pit Ldrs -.465 3.825 13 -2.777 1.846
POSITION Other TC .536 4.742 B -3.426 4.501
6RP Nl Base
POSITION Co Cmdr 5.560 .000 1
POSITION Pit Ldrs .824 4.511 9 -2.643 4.292
POSITION Other TC 3.045 2.383 6 .544 5.546

For entire sample .305 4.044 69 -.666 1.276
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Frustration: Task 9 - Monitor/Correct Route Progm s

Suuaries of T9AVFR
By levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Population -.0640 314964 69

ORP ! IVC2 -.316 3.3324 29
6RP 2 CVC2 -.9823 3.6478 24
GRP 3 HI Base 1.6887 3.0864 16

Total Cases = 91
hissing Cases = 22 OR 24.2 PCT.

Sueuaries of T9AVFR

By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population -.0040 3.4964 69

POSITION 1 Co Cudr -.3794 2.4823 8
POSITIOk 2 PIt Ldrs -.9083 3.3182 35
POSITION 3 Other TCs 1.1165 3.7516 26

Total Cases = 91
Missing Cases = 22 OR 24.2 PCI.

G3-20



Appendix G4
Plan and Communicate a Route

Variable or term

GRP(1) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC

T7OFDVN and
T7DFDVN Not tested separately because of low n
T7DVN Total workload deviation score--mean across

scenarios

G4-1



Deviation Stores: Task 7 - Plan t Como a Route

' *#'A ANALYSIS OF VARIANCE --DESIGN I1*19*

Tests of Significance for T7DVN using UNIIUE sums of souares
Source of Variation SS DF m1S F Sig of F

WITHIN CELLS 6865.24 45 152.56
CONSTANT 1006.77 1 1006.77 6.60 .014
6RP(1) 101.17 1 101.17 .66 .420
RP2) 322.38 1 322.38 2.11 .153
POSITION -3.70 1 3.70 .02 .677
6RP(I) BY POSITION 2.46 1 2.46 .02 .899
6RP(2) BY POSITION 90.24 1 90.24 .59 .446
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Cell Means and Standard Deviations
Variable .. T7DVN

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cmdr 4.019 13.165 4 -16.929 24.967
POSITION Pit Ldrs 6.819 15.628 14 -2.204 15.342

GRP CVC2
POSITION Co Cmdr .751 5.464 5 -b.034 7.535
POSITION Pit Ldrs 2.343 11.941 14 -4.494 9.179

6RP Hl Base
POSITION Co Cadr 12.200 10.689 3 -14.353 38.751
POSITION Pit Ldrs 5.869 9.999 11 -.948 12.596

For entire sample 4.897 12.056 51 1.496 6.278
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Appendix G5
Monitor/Correct Platoon Formation

Variablp or tplermipI

GRP(l) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC

TlODVN Total workload deviation score--mean across
scenarios
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Deviation Scores: Task 10 - Noitor/Correct Platoon Foreation

# a #ANALYSIS OF VARIANCE-- DESIGN I # 1 #

Tests of Significance for TIODN using NiQJE sums of squares
Source o4 Variation SS DF NS F Sig of F

WITHIN CELLS 9099.67 37 245.94
CONSTANT 550.99 1 550.99 2.24 .143
GRP(1) 204.09 1 204.09 .93 .369
6RP(2) 309.96 1 309.96 1.26 .270
POSITION 152.70 1 152.70 .62 .436

iP) PY POSITION 342.32 1 342.32 1.39 .246
6RP(2) BY POSITION 153.44 1 153.44 .62 .435
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Cell "ans and Standard Deviations

Variable .. TIODN 5
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

BRP. IVC2
POSITION Co Cadr -7.624 9.993 2 -97.514 81.867

POSITION Pit Ldrs -5.175 14.149 14 -13.344 2.994

6RP CVC2
POSITION Co Cadr 7.770 10.83 4 -9.547 25.089

POSITION Pit Ldrs -7.180 18.972 12 -19.171 4.910

6RP Ni base
POSITION Co Cudr -6.790 12.254 2 -116.696 103.307

POSITION Pit Ldrs -9.702 15.711 9 -21.779 2.374

For entire sample -5.676 15.439 43 -10.429 -.925
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Deviatiom Scores: Task 10 - Nitw/CrrKt Platoon Formation

Sumaries of TIODYN
By levels of 8P

Variable Value Label Nean Std Drv Cases

For Entire Population -4.2549 13.1566 73

6RP I JVC2 -4.3409 12.7835 29

BRP 2 CVC2 -3.3616 14.9305 24

6RP 3 Hi base -5.2022 11.9709 20

Total Cases 73

Summaries of T10DYN

By levels of POSITION

Variable Value Label Iean Std kv Cases

For Entire Population -4.2549 13.1566 73

POSITION 1 Co Cmdr .2319 12.3105 9

POSITION 2 PIt Ldrs -7.0266 15.9106 35

POSITION 3 Other Cs -2.2176 9.7894 30

Total Cases = 73
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Appendix G6
Monitor/Correct Platoon Positions within Company

Variahle or term

GRP(1) ANOVA factor comparing CVCC with M1 Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC

T11DVN Total workload .deviation score--mean across
scenarios (company commanders only)
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Deviation Scores: Task 11 - MonlCorrct Pit Position W/in Company

S*e # ANALYSIS OF VARIANCE-- DESISN I # * *

Tests of Significance for TIIDYN using UNIGUE sues of squares
Source of Variation SS OF MS F Sig of F

WITHIN CELLS 797.40 8 99.68
CONSTANT 900.01 1 900.01 9.03 .017
6RP(1) 1.33 1 1.33 .01 .911
GRP(2) 134.36 1 134.34 1.35 .279

Cell Means and Standard Deviations
Variable .. T11DVN

FACTOR CODE Mean Std. Dev. N 95 oercent Conf. Interval

6RF IVC7 5.927 1.309 3 2.676 9.179
6P CVC2 6.76 13.696 5 -10.238 23.774
6RP "I base 15.233 4.671 3 3.630 26.337

For entire sample 8.847 9.833 11 2.241 15.454
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Appendix G7
Revise/Update Tactical Plan

Variahle om term MX4j-j Ii

GRP(1) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T16DVN Total workload deviation score--mean across

scenarios
T160FDVN and T16DFDVN Not tested separately because of low n
T16AVMD Mental Demand subscale deviation score--mean

across scenarios
T16AVPD Physical Demand subscale deviation score--mean

across scenarios
T16AVTD Time Demand subscale deviation score--mean across

scenarios
T16AVEF Effort subscale deviation score--mean across

scenarios
T16AVFR Frustration subscale deviation score--mean across

scenarios
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Deviatioa Scores: Task 16 - Revise/Update Tactical Plan

# e ANALYSIS OF VARIANCE-- DESIGN I # #.

Tests of Significance for T16DVN using UNIQUE sues of squares

Source of Variation SS DF HS F Sig of F

WITHIN CELLS 3595.97 33 108.97

CONSTANT 4621.44 1 4621.44 42.41 .000

6RPtI) 1427.81 1 1427.81 13.10 .001

GRP(2) 31.9K 1 31.95 .29 .592

POSITION 292.53 1 292.53 2.68 .111

GRPt) BY POSITIO4 352.87 1 352.87 3.24 .081

GRP2) BY POSITION .25 1 .25 .00 .962

Summaries of T16MDV

Bv levels of 6P

Variable Value Label Mear Sta Dev Cases

For Entire Pooulator II.2144 12.0104, ?

BRP :17.750(, 14.1179 15

6F 5.9056 9.2106 12
SRF' .3537 7.8660 • 12

Total Cases -y;
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Cell Heans and Standard Deviations
Variable .. TI6DVN

FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr 29.094 14.742 4 6.4Z7 53.151
POSITION Pit Ldrs 13.334 11.550 11 5.574 21.09

6RP CVC2
POSITION Co Cadr b.505 13.161 5 -9.830 22.845
POSITION Pit Ldrs 5.478 6.289 7 -.3 9 11.294
. HI Base
POSITION Co Cmdr 8.789 4.425 3 -2.203 19.781
POSITION Pit Ldrs 8.209 8.949 9 1.33O 15.088

For entire saimple 11.214 12.010 39 7.321 15.106

Deviation Scores: Task 16 - Revise/Update Tactical Plan

Summaries pf TI6DVN

io levels of POSITION

variable Value Label Nean Std Dev Cases

;or Entire PoDulatiot 11.2144 12.0102 39

POSITION 1 14.8721 15.8046 12

POSITIOt 2 9.5888 9.8094 27

Total Cases 39
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Nntal bemand: Task 16 - Revise/Update Tactical Plan

t* t, e ANALYSIS OF VARIANCE--DESIGN I ,,

Tests of Significance for TIAYND using UNIQUE sues of squires
Source of Variation SS OF HS F Sig of F

WITHIN CELLS 330.62 33 10.02
CONSTANT 232.47 1 232.47 23.20 .000
GRP(M) 61.74 1 61.74 6.16 .018
6RP(2) 6.09 1 6.09 .61 .441
POSITION 1.26 1 1.26 .13 .725
6RP) BY POSITION 13.32 1 13.32 1.33 .257
6RPI2) BY POSITION 11.09 1 11.09 1.11 .300

Mental Ieand: Task 16 - Revi/UpIldate Tactical Plan

Cell eans and Standard Deviations
Variable .. Ti6AVND

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr 6.954 2.891 5 3.364 10.544
POSIT% Pit Ldrs 3.521 3.027 11 1.495 5.562
6RP CYC2
POSITION Co Cadr 2.196 5.315 4 -6.261 10.654
POSITION Pit Ldrs 1.709 2.010 7 -.069 3.648

6RP Ml Base
POSITION Co Cadr -.457 4.705 3 -12.144 11.231
POSITION Pit Ldrs 2.183 2.556 9 .218 4.148

For entire sample 2.902 3.503 39 1.767 4.037
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Mental Dmand: Task lb - Revisel/date Tactical Plan

Sumaries of T16AVYD
by levels of GRP

Variable Value Label Mean Std Dev Cases

For Entire Pooulation 2.9019 3.5026 39

6RP 1 IVC2 4.5991 3.3208 16
6RP 2 CVC2 1.9373 3.3077 11
SAP 3 %1 Base 1.5233 3.1942 12

Total Cases 39

Summaries of TI6AYSD

by levels of POSITION

Variable Value Label Hean Std Dev Cases

For Entire Pooulation 2.9019 3.5026 39

POSITION I Co Cudr 3.5154 5.0079 12
POSITION 2 Pit Ldrs 2.6293 2.6597 27

Total Cases 39
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Physical 06and: Task 16 - Revise/Update Tactical Plan

* * NA L YSIS OF VARIANCE --DE SI GN I1 * . t

Tests of Significance for T1&AVPD using UNIQUE sues of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 227.11 33 6.99
CONSTANT 81.33 1 81.33 11.82 .002
GRP(1) 9.34 1 9.34 1.36 .252
6RP(2) 1.51 1 1.51 .22 .643
POSITION .08 1 .09 .01 .914
6RP(I1) BY POSITION 3.05 1 3.05 .44 .510
6RP(2) BY POSITION .1K 1 .10 .01 .907

Task 16 - Revise/Update Tactical Plan

Cell Means and Standard Deviations
Variable .. TI6AVPD

FACTOR CODE Mean Std. Dev. N 95 Derceri Coni. Interval

GRP IVC2
POSITION Co Cmdr 2.729 2.535 -,423 5.88

POSITION Pit Ldrs 1.774 3.029 11 -.21 3.809
GRP CVC2
POSITION Co Cmdr .744 1.266 4 -1.271 2.759
POSITION Pit Ldrs 1.232 2.234 7 -.934 3.29B
BRP MI Base
POSITION Co Cedr 1.165 2.399 3 -4.795 7.125
POSITION Pit Lors 1.936 2.813 9 -.227 4.098

For entire sample 1.684 2.508 39 .971 2.497
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Physical Demand: Tasi 1b - Revise/UDdate Tactical Plan

Sumaries of T16AVPD
Bv levels of GRP

Variable Value Label Kean Std Dev Cases

For Entire Population 1.6838 2.5079 39

GRP 1 IVC2 2.0722 2.8364 16

GRP 2 CVC2 1.0545 1.8B04 1
GRP 3 m1 Base 1.7429 2.6313 12

Total Cases : 39

Sumaries ot TI6AYPO

By levels of POSITION

Variable Value Label hean Std Dev Cases

For Entire Poculation 1.6838 2.5079 39

POSITION 1 Co Cmdr 1.6762 2.1723 12
POSITION 2 Pit Ldrs 1.6872 2.6826 27

Total Cases 39
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Tis Demand: Task 16 - Revise/Update Tactical Plan

IOIC# ANALYSIS OF VARIANCE--DESISN I **

Tests of Significance for T16AVTD using UNIQUE sues of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 242.60 33 7.35
CONSTANT 139.83 1 139.83 19.02 .000
GRP(I) 71.56 1 71.56 9.73 .004
6RP(2) 1.46 1 1.46 .20 .659
POSITION 17.13 1 17.13 2.33 .136
SRPII) BY POSITION 15.08 1 15.08 2.05 .161
6RP(2) BY POSITION 4.56 1 4.56 .62 .436

Task 16 - Revise/Update Tactical Plan

Cell fleans and Standard Deviations
Variable .. T16AVTD

FACTOR CODE Iean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cudr 6.738 2.527 5 3.601 9.875
POSITION Pit Ldrs 2.480 2.487 11 .909 4.151
6RP CYC2
POSITION Co Cadr 1.635 4.230 4 -5.096 8.366
POSITION Pit Ldrs .589 2.055 7 -1.312 2.490
6RP "I Base
POSITION Co Eadr .105 5.032 3 -12.395 12.605
POSITION Pit Ldrs 1.013, 1.786 9 -.360 2.386

For entire sample 2.079 '.206 39 1.039 3.119
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Ti w Demand: Task 16 - Revise/Umdate Tactical Plan

Sumearies of T16AVTD
Bv levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Pooulation 2.0787 3.208,3 39

GRF I IVC2 3.8109 .15% 16
6R 2 CVC2 .9691 2.8605 11

6RP 3 MI iase .786 63

Total Cases 39

Sumaries of TI6AVTD

Bv levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Pooulation 2.0787 3.208 39

POSITION 1 Co Cadr 3.3788 4.5786 12
POSITION 2 Plt Ldrs 1.5009 2.2466 27

Total Cases 39
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Effort: Task 16 - %vim/Update Tactical Plan

# # # # ANALYSIS OF VARIANCE-- DESIGN I I' #

Tests of Significance for T16AVEF using UNI1)UE sues of squares

Source of Variation SS DF KS F Sig of F

WITHIN CELLS 293.47 33 8.9

CONSTANT 148.38 1 148.38 16.68 .000

GRP(1) 40.15 1 40.15 4.52 .041

6RP12) .23 1 .23 .03 .974

POSITION 2.85 1 2.85 .32 .575

6RP(I) BY POSITION 3.64 1 3.64 .41 .527

6RPt2) BY POSITION 3.93 1 3.83 .43 .516

Task 16 - Revise/Update Tactical Plan

Cell Means and Standard Deviations
Variable .. T16AVEF

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cdr 5.099 3.685 5 .524 9.674
POSii 0lO Plt Ldrs 2.052 2.802 11 .970 4.735

6RP CVC2
POSITION Co Cadr 1.690 3.8993 4 -4.504 7.884
POSITION Plt Ldrs 1.021 3.015 7 -1.767 3.810

6RP "I Base

POSITION Co Caor .577 2.907 3 -6.645 7.799
POSITION Pit Ldrs 1.699 2.338 9 -.099 3.496

For entire sample 2.251 3.082 39 1.252 3.250
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Sumaries of T16AVEF

Bv levels of POSITION

Variable Value Label Nen Std Dev Cases

For Entire Poulation 2.2513 3.0822 39

POSITION 1 Co Cadr 2.8321 3.8475 12
POSITION 2 PIt Ldrs 1.931 2.7197 27

Total Cases 39

Effort: Task 16 - Revise/Update Tactical Plan

Sumaries of TI6AVEF

5v levels of 6RP

Variable Value Label Hean Std Dev Cases

For Entire Pooulation 2.'513 3.0822 39

BRP ] IVC2 3.5544 3.1639 16
SRP 2 CVC2 1.2645 3.1804 11
GRP 3 I1 base 1.4183 2.4024 12

Total Cases 39
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Frustration: Task lb - Revise/Update Tactical Plan

*..e' ANALYSIS OF VARIANCE-- DESIGN I*#* *

Tests of Significance for T16AVFR using UNIQUE sues of squares
Source of Variation SS DF mS F Sig of F

WITHIN CELLS 236.74 33 7.17 -

CONSTANT 104.27 1 104.27 14.53 .001
6RPtM) 64.50 1 64.50 8.99 .005
6RP(2) .41 1 .41 .06 .813
POSITION 1.03 1 1.03 .14 .707
6RP(1) BY POSITION 13.14 1 13.14 1.83 .185
6RP(2) BY POSITION .28 1 .28 .04 .946

Task 16 - Revise/Update Tactical Plan

Cell Means and Standard Deviations
Variable .. TI6AVFR

FACTOR CODE Mean Std. Dev. N 95 percent Con. Interval

GRP IVC2
POSITION Co Cedr 5.193 3.572 5 .747 9.619
POSITION Pit Ldrs 2.665 2.759 11 .812 4.519
6RP CYC2
POSITION Co Cadr .364 .880 4 -1.036 1.763
POSITION Pit Ldrs .844 1.657 7 -.688 2.376
6RP "I Base
POSITION Co Cmdr .415 6.099 3 -14.737 15.567
POSITION Pit Ldrs 1.376 1.431 9 .275 2.476

For entire sample 1.954 2.917 39 1.009 2.900
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Frustration: Task 16 - Revise/Update Tactical Plan

Sumaries of T16AVFR
Dv levels of BRP

Variable Value Label Kean Std Dew Cases

For Entire Pooulatiop 1.9544 2.9169 39

6RP I IVC2 3.452 .1112 16

GRP 2 CVC2 .669, 1.3918 1,

GRP 3 Ml Base 1.1354 2.905b 12

Total Cases 39

Sumaries of TI6AYFR

by levels of POSITION

Variable Value Label mean Std Dav Cases

For Entire Population 1.9544 29169 39

POSITION 1 Co Cmdr 2.3846 4.2093 12
POSITION 2 Plt Ldrs 1.7631 2.1944 27

Total Cases 39
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Appendix G8
Determine OPFOR Strength and Disposition

Variable or term

GRP(i) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T17DFDVN Total workload deviation score for defensive

scenario
T17OFDVN Total workload deviation score for offensive

scenario
TSK17DVN Total workload deviation score-mean across

scenarios
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Deviation Scores: Task 17 - Wer OFOR Strength &Dispos'tn

** #* ANALYSIS OF VARIANCE -- DESIGN I4 '

Tests of Between-Subjects Effects.

Tests of Significance for T1 using UNIQUE sues of squares
Source of Variation 55 DF "S F Big of F

WITHIN CELLS 16119.46 41 393.16
CONSTANT 1487.22 1 1487.22 3.78 .059
GRPMI 1.10 1 1.10 .00 .958
GRPM2 339.80 1 339.80 .86 .358
POSITION 610.09 2 405.05 1.03 .366
6RP11) BY POSITION 679.36 2) 339.68 .96 .429
GRPM2 BY POSITION 946.48 2 424.24 1.09 .349

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UINIQUE suns of squares
Source of Variation SS OF "S F Sig of F

WITHIN CELLS 4746.29 41 115.76
SCENARIO 1424.621 1 142.62 1.23 .273
6RPMI BY SCENARIO 42. 50 1 2.50 .02 .684
6RP12) BY SCENARIO 58.68 1 56.68 .51 .481
POSITION BY SCENARIO 624.59 2 3121.29 2.70 .079

GRPI) BY POSITION b 14.07 2 7.3 .06 .941
Y SCENARIO
GRP(2) BY POSITION B 723.99 2 361.99 3.13 .054
Y SCENARIO
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Cell Reans and Standard Deviations
Variable .. II7DFD"N

FACTOR CODE Mean Std. Dav. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cmdr 24.235 13.052 3 -8.188 56.659

POSITION Pit Ldrs 4.467 11.512 11 -3.266 12.201

POSITION Other TC -3.357 11.133 5 -17.181 10.466

6RP CVC2
POSITION Co Cadr 14.394 23.016 4 -22.229 51.017

POSITION Pit Ldrs 6.771 13.951 8 -4.892 18.435

POSITION Other TC 2.143 7.068 5 -6.633 10.919

6RP "I Base
POSITION Co Cmdr -12.985 29.126 3 -82.955 56.886

POSITION Pit Ldrs 13.957 ,3.033 8 -5.300 3-.%I-

POSITION Other TC .766 2.914 3 -6.473 S.O05
For entire sample 6.050 16.974 50 1.226 10.874

Variable .. T170FDVN
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

G* IVC2
POSATION Co Cadr 19.286 15.560 3 -19.367 57.938
POSITION Pit Ldrs -2.500 15.973 11 -13.230 8.231
POSITION Other TC -5.237 5.345 5 -11.874 1.399
6RP CVC2
POSITION Co Cmdr 7.504 31.820 4 -43.129 58.136
POSITION Pit Ldrs 2.605 12.203 B -7.597 12.807
POSITION Other TC 1.851 4.071 5 -3.204 6.905
6RP M! Base
POSITION Co Cmdr .7B4 27.825 3 -68.338 69.907

POSITION Pit Ldrs -3.211 14.081 8 -14.984 8.561

POSITION Other TC 5.481 1.874 3 .824 10.137

For entire sample 1.148 15.627 50 -3.294 5.589
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Deviation Scores: Task 17 - tra OPFOR Strength t Dispos'tn

Summaries of TSK17DVN
By levels of GRP

Variable Value Label Mean Std Dev Cases

For Entire Population 3.5991 14.2734 50

GRP I IVC2 2.8746 13.7532 19

GRP 2 CVC2 5.3697 13.1461 17

6RP 3 l Base 2.4322 16.9401 14

Total Cases = 91
Missing Cases 2 41 DR 45.1 PCT.

Summaries of TSKI7DVN
By levels of 6RP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population 3.5991 14.2734 50

6RP I IVC2 2.8746 13.7532 19

POSITION I Co Cadr 21.7605 13.9045 3

POSITION 2 Pit Ldrs .9938 12.1956 11

POSITION 3 Other TCs -4.2974 6.5138 5

6RP 2 CVC2 5.3697 13.1461 17

POSITION I Co Cmdr 10.9489 25.5458 4

POSITION 2 Pit Ldrs 4.6991 8.8656 8

POSITION 3 Other TCs 1.9969 4.2447 5

GRP 3 NI Base 2.4322 16.9401 14

POSITION 1 Co Cmdr -6.1000 27.9556 3

POSITION 2 Pit Ldrs 5.3727 16.3474 8

POSITION 3 Other TCs 3.1233 1.9800 3

Total Cases = 91
Missing Cases = 41 OR 45.1 PCT.
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Appendix H

Target Acquisition and Firing Task Analysis of Variance
Summaries, Descriptive Statistics,

and Task Multiple Regressions
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Appendix Hi
Coordinate Sector Searches

Variablp or term

GRP(1) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T14DVN Total workload deviation score--mean across

scenarios
T14OFDVN and
TI4DFDVN Not tested separately because of low n
T14AVMD Mental Demand subscale deviation score--mean

across scenarios
T14AVPD Physical Demand subscale deviation score--mean

across scenarios
T14AVTD Time Demand subscale deviation score--mean across

scenarios
T14AVEF Effort subscale deviation score--mean across

scenarios
T14AVFR Frustration subscale deviation score--mean across

scenarios
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Deviatin Scores: Task 14 - Coordinate Sector Searches

*# #e#ANALYSIS OF VARIANCE--DESIBN I1 ' #

Tests of Significance for T14DN using UNIQUE sues of souares
Source of Variation SS DF HS F Sig of F

NITHIN CELLS 3864.48 61 63.35
CONSTANT 1090.43 1 1090.43 17.21 .000
6RP(1) 2.91 1 2.91 .05 .831
&RP(2) 233.86 1 233.86 3.69 .059
POSITION 618.29 2 309.14 4.88 .011
6RPtU) BY POSITION 159.90 2 79.95 1.26 .290
W P(2) BY POSITION 294.45 2 147.22 2.32 .106

"Deviation Scores: Task 14 - Coordinate Sector Searches'.

Cell Heans and Standard Deviations
Variable .. T149VN

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr -9.824 6.126 4 -19.572 -.077
POSITION PIt Ldrs -3.317 9.105 13 -B.B19 2.184
POSITION Other TC -5.670 4.645 10 -8.993 -2.347
6RP CVC2
POSITION Co Cadr -17.743 16.832 2 -186.938 151.452

POSITION Pit Ldrs .878 8.0B3 11 -4.552 6.308
POSITION Other TC -3.760 4.472 9 -7.198 -.322

SRP Hl Base
POSITION Co Cadr -.933 12.580 3 -32.185 30.318
POSITiO Pit Ldrs 1.094 10.639 10 -6.516 8.705
POSITION Cther TC -3.618 2.923 6 -6.062 -1.174

For entire samoac -3.137 9.436 70 -5.149 -1.125
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Deviation Scores: Task 14 - Coordinate Sector Searches

Sumaries of T14DVN
By levels of GRP

Variable Value Label Hean Std Dev Cases

For Entire Pooulation -3.1370 8.4364 70

6RP I IVC2 -5.1526 7.4299 27
6RP 2 CVC2 -2.7122 9.1845 22
6RP 3 "I Base -.9905 8.6422 21

Total Uses - 70

Sumaries of TI4DVN

By levels of POSITION

Variable Value Label Nean Std Dev Cases

For Entire Population -3.1370 8.4364 70

.POSITION 1 CD Cadr -B.6204 11.9020 9
POSITION 2 Pit Ldrs -.b625 9.2365 34
POSITION 3 Other Cs -4.4252 4.1076 27

Total Cases 70
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Rental Omnd:- Task 14 - Coordinate Sector Searches

# # # #ANALYSIS OF VARIANCE -- DESIGN Il * # #

Tests of Significance for T14AYND using UNIQUE sums of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 311.43 62 5.02
CONSTANT 3.75 I 3.75 .75 .391
6RP(1) .13 1 .13 .03 .973
SRP(2) 1.33 1 1.33 .27 .608
POSITION .09 2 .34 .07 .934
6RP(l) BY POSITION .27 2 .13 .03 .974
GRP(2) BY POSITION 13.94 2 6.97 1.39 .257

Rental Deeand:. Task 14 - Coordinate Sector Searches

Sumaries o4 714AYND
By levels of GRP

Variable Value Label Mean Std bev Cases

For Entire Population -.2508 2.1787 71

GRP I IVCII -.3111 2.4838 27
GRP 2 CVC2 -.1404 2..1478 23
GRP "IM Base -.2943 1.8706 21

Total Cases 71
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fmtal Demand: Task 14 - Coordinate Sector Searches

Summaries o4 TI4AVID
By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population -.2508 2.1787 71

POSITION I Co Cadr -. 665 3.2996 10

POSITION 2 Pit Ldrs -.1594 2.1706 34

POSITION 3 Other Us -.3231 1.7350 27

Total Cases - 71

FACTOR CODE Nean Std. Dev. N 95 percent Conf. Interval

9RP IVC2

POSITION Co Cmdr -1.37 2.045 4 -4.391 2.116

POSITION Pit Ldrs -.299 2.949 13 -2.001 1.483

POSITION Other TC .004 2.103 10 -1.501 1.508

6RP CVC2
POSITION Co Cmdr -1.082 4.496 3 -12.249 10.066

POSITION Pit Ldrs .004 1.948 11 -1.305 1.312
POSITION Other TC -.003 1.584 9 -1.221 1.215

BRP I Base

POSITION Co Cedr 1.377 4.000 3 -8.559 11.312

POSITION Pit Ldrs -.157 1.187 10 -1.007 .692

POSITION Other TE -1.092 1.290 8 -2.171 -.013

For entire samnie -.251 2.179 71 -.767 .265
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Task 14 - Coordinate Sector Starches

Se** ANALYSIS OF VARIANCE--DESIGN 1 i .. *

Tests of Significance for T14AVPD using UNIDUE sues of squares
Source of Variation- SS DF "S F Sig of F

WITHIN CELLS 169.76 62 2.74
CONSTANT 8.34 1 8.34 3.05 .096
6RP(M) 1.06 1 1.06 .39 .536
SRP(2) .07 1 .07 .03 .874
POSITION 17.77 2 8.89 3.24 .046
6RP(1) BY POSITION 16.36 , 9.19 2.99 .059
6RP(2) BY POSITION 7.84 2 3.92 1.43 .247

Task 14 - Coordinate Sector Searches

Cell Neans and Standard Deviations

Variable .. TI4AVPD
FACTOR CODE Nean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cudr -.449 2.256 4 -4.039 3.142

POSITION Pit Ldrs -.465 1.408 13 -1.315 .396

POSITION Other TC -1.038 1.164 10 -1.971 -.205

6RP CVC2
POSITION Co Cedr -2.272 2.966 3 -9.442 4.998
POSITION Pit Ldrs 1.190 1.949 11 -.052 2.432
POSITION Other TC .139 .689 9 -.390 .668
9RP "I Base
POSITION Co Cedr -.bb8 2.079 3 -5.834 4.497
POSITION Pit Lors .203 2.,36 10 -1.504 1.909
POSITION Other T -,2(2 .756 9 -.834 .430

For entire sample -.173 1.754 71 -.598 .242
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Task 14 - Coordinate Sector Searches

Sumaries of TI4AYPD
By levels of BRP

Variable Value Label fe-an Std Dev Cases

For Entire Population -.1730 1.7539 71

SRP 1 IVC2 -.6746 1.4324 27
GRP 2 CVC2 .3274 1.9469 23
6RP 3 KI Base -.0760 1.8144 2!

Total Cases 71

Task 14 - Coordinate Sector Searches

Sumaries of 114AYPD

y levels of POSITION

Variable Value Label hean Std Dev Cases

For Entire Population -.1730 1.7539 71

POSITION 1 Co Cedr -1.0615 2.2839 10

POSITION 2 Pit Ldrs .2669 1.9506 34

POSITION 3 Other Ts -.3976 1.0189 27

Total Cases 71
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Tien Deand: Task 14 - Coordiuate Sector Searches

#. eI .ALYSIS OF VNIMCE-DESItN I1 **#

Tests of Significance for T14AVTD using UNIQUE sues of squares

Source of Variation SS DF HS F Sig oi F

WITHIN CELLS 347.05 62 5.60
CONSTANT 84.07 1 84.07 15.02 .000
RP11) .10 1 .10 .02 .994
P12) 21.43 1 21.43 3.63 .055

POSITION 36.76 2 18.3B 3.28 .044
RPIt) BY POSITION 3.72 2 1.86 .33 .719
6RP(2) BY POSITION 28.65 2 14.33 2.56 .085

Task 14 - Coordinate Sectop Searches

Cell Hans and Standard Deviations
Variable .. TI4AVTD

FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cmdr -3.230 2.155 4 -6.659 .199
POSITION Pit Ldrs -.759 2.994 13 -2.568 1.050
POSITION Other TC -1.600 1.590 10 -2.737 -.463
6RP CVC2
POSITION Co Cadr -3.755 3.382 3 -12.155 4.645

POSITION Pit Ldrs .121 2.271 11 -1.404 1.647
POSITION Other TC -1.646 2.545 9 -3.602 .311
GRP Nl Base
POSITION Co Cadr .938 2.726 3 -5.934 7.710
POSITION Pit Ldrs -.074 2.3e3 10 -1.779 1.631
POSIT]Ok Other TC -1.302 1.221 8 -2.330 -.275

For entire sample -1.012 2.485 71 -1.600 -.424
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Tim, Demnd: Task 14 - Coordinate Sector Starches

humaries of TIMMVT
" levels of SRP

Variable Value Label - Mlean Std Dev -Cases

For Entire Population -1.0123 2.4849 71

GRP I IVC2 -1.4365 2.5064 27
wR 2 CVC2 -1.0757 2.7510 23

6RP 3 "1 base -.3974 2. 1151

Total Cases - 71

Time Demand: Task 14 - Coordinate Sector Searches

Sumaries of T14AYTD
By levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population -1.0123 2.4849 71

POSITION 1 Co Cadr -2.1370 3.2088 10
POSITION 2 Plt Ldrs -.2726 2.5549 34
POSITION 3 Other TCs -1.5270 1.9159 21

Total Cases 1
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Task 14 - Coordinate Sector Searches

*...' ANALYSIS OF VARIANCE--DESI6N Ihee *

Tests of Sipificance for TI4AVEF using UNIQUE sues of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 325.79 62 5.25
CONSTANT 34.09 1 34.09 6.49 .013
6RP(1) 1.50 1 1.50 .28 .595
SRP(2) 6.91 1 6.91 1.31 .256
POSITION 45.43 2 22.71 4.32 .017

(RP1) bY POSITION 11.23 2 5.61 1.07 .350
SRP(2) BY POSITION 10.97 2 5.49 1.04 .358

Task 14 - Coordinate Sector Searches

Cell Mans and Standard Deviations
Variable .. T14AVEF

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

BRP IVC2
POSITION Co Cadr -2.187 1.875 4 -5.172 .797
POSITION Pit Ldrs -.750 2.306 13 -2.144 .644
POSITION Other TC -1.179 1.247 10 -2.071 -.267

SRP CVC2
POSITION Co Cmdr -3.245 2.913 3 -10.491 3.991
POSITION Pit Ldrs .A73 2.921 11 -.990 2.935
POSITION Other TC -.644 1.540 9 -1.927 .540
SRP MI Base
POSITION Co Cedr -.423 4.143 3 -10.716 9.869
POSITION Pit Ldrs .770 2.918 10 -1.318 2.857
POSITION Other TC -.514 .860 8 -1.233 .. ?

For entire sample -.462 2.406 71 -1.032 .107
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Task 14 - Coordinate Sector Searches

Smaries of TI4AVEF
Bylevelsof GRP

Variable Value Label ean Std 0ev Cases

For Entire Population -. 4620 2.4062 71

RP I IVC2 -1.1219 1.9089 27
SRP 2 CVC2 -. 2100 2.7467 23
GRP 3 NI1 Base .1102 2.4948 21

Total Cases 71

Task 14 - Coordinate Sector Searches

Summaries of TI4AVEF

By levels of POSITION

Variable Value Label Kean Std Dev Cases

For Entire Population -. 4620 2.4062 71

POSITION 1 Co Cadr -1.9755 2.8693 10
POSITION 2 Pit Ldrs .2543 2.7371 34
POSITION 3 Other TCs -.8035 1.2473 27

Total Cases 71
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Task 14 - Coordinate Sector Searches

A.etANALYSIS OF VARIANCE--DES16N I # # #

Tests of Significance for T14AVFR using UNIQUE sues of squares

Source of Variation SS DF WS F Sig of F

WITHIN CELLS 344.85 62 5.56
CONSTANT 116.77 1 116.77 20.99 .000
SRPI1) .00 1 .00 .00 .989

GRP(2) 14.89 1 14.89 2.68 .107

POSITION 22.05 2 11.02 1.98 .146

6RPII) BY POSITION .B3 2 .41 .07 .928

WRP(2) BY POSITION .97 2 .48 .09 .917

Task 14 - Coordinate Sector Searches

Cell Reans and Standard Deviations
Variable .. 7I4AVWR

FACTOR CODE Rean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr -2.832 1.693 4 -5.526 -.139

POSITION Pit Ldrs -1.074 2.095 13 -2.340 .192

POSITION Other IC -1.902 1.827 10 -3.209 -.595

GRP CVC2

POSITION Co Cadr -2.653 4.216 3 -13.127 7.820

POSITION Pit Ldrs -1.407 1.937 11 -2.708 -.106

POSITION Other TC -1.716 1.127 9 -2.582 -.849

GRP "l Base
POSITION Co Cmdr -1.585 4.752 3 -13.391 10.221

POSITION Pit Ldrs .353 3.469 1o -2.129 2.834

POSITION Other TC -.508 1.549 8 -1.803 .787

For entire saple -1.246 2.385 71 -1.811 -.682
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Task 14 - Coordinate Sector Searches

Sumaries of I14AYFR
by levels of SRP

Variable Value Label ean Std Dev Cases

For Entire Population -1.2463 2.3847 71

SRP I IVC2 -1.6413 1.9793 27
BRP 2 CVC2 -1.6902 1.9875 23
6RP 3 Hi Base -.2521 2.9984 21

Total Cases 71

Task 14 - Coordinate Sector Searches

Summaries of T14AVFR

By levels of POSITION

Variable Value Label Hean Std Dev Cases

For Entire Population -1.2463 2.3947 71

POSITION I Co Cadr -2.4045 3.2016 10
POSITION 2 Pit Ldrs -.7622 2.5631 34
POSITION 3 Other TCs -1.4269 1.6024 27

Total Cases x 71
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Appendix H2
Identify and Prioritize Targets

Variable or term

GRP(l) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T12DFDVN Total workload deviation score for defensive

scenario
T120FDVN Total workload deviation score for offensive

scenario
TSK12DVN Total workload deviation score-mean across

scenarios
T12DFMD Mental Demand subscale deviation score for

defensive scenario
T12OFMD Mental Demand subscale deviation score for

offensive scenario
T12AVMD Mental Demand subscale deviation score--mean

across scenarios
T12DFPD Physical Demand subscale deviation score for

defensive scenario
T12OFPD Physical Demand subscale deviation score for

offensive scenario
T12AVPD Physical Demand subscale deviation score--mean

across scenarios
T12DFTD Time Demand subscale deviation score for defensive

scenario
T12')FTD Time Demand subscale deviation score for offensive

scenario
T12AVTD Time Demand subscale deviation score--mean across

scenarios
T12DFEF Effort subscale deviation score for defensive

scenario
T12OFEF Effort subscale deviation score for offensive

scenario
T12AVEF Effort subscale deviation score--mean across

scenarios
T12DFFR Frustration subscale deviation score for defensive

scenario
T12OFFR Frustration subscale deviation score for offensive

scenario
T12AVFR Frustration subscale deviation score--mean across

scenarios
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Deviation Scores: Task 12 - Identify i Prioritize Targets

* * . ##ANALYSIS OF VARIANCE-- DESIN I '••

Tests of Detween-Subjects Effects.

Tests of Significance for TI using UNIQUE sues o4 squares
Source of Variation "sr. DF HS F Sig of F

NITHIN CELLS 13532.47 62 218.27

CONSTANT 69.11 1 69.11 .32 .576

SRP(M) 231.97 1 231.97 1.06 .307

6RP(21 2.97 1 2.97 .01 .90

POSITION 376.55 2 188.29 .86 .427

6RP(M) BY POSITION 2650.05 2 1325.03 6.07 .004

6RP(2) BY POSITION 557.55 2 278.77 1.28 .2B6

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares

Source of Variation SS DF HS F Sig of F

WiTHIN CELLS 4710.30 62 75.97

SCENARIO 21.34 1 21.34 .2B .598

6RP(1) BY SCENARIO 67.35 1 67.85 .89 .348
6RP(2) BY SCENARIO 111.61 1 111.61 1.47 .230
POSITION BY SCENARIO 369.40 2 194.70 2.43 .096

6RP() BY POSITION b 37.44 2 18.72 .25 .782
Y SCENARIO
6RP(2) BY POSITION B 66.45 2 33.22 .44 .649
Y SCENARIO
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title S6iobal Tasks - 5 Scale borkload - Outliers Removed'.
subtitle 'Deviation Scores: Task 12 - Identify & Prioritize Targets'.

Cell Heans and Standard Deviations
Variable .. T12DFDVN

FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cedr 6.235 7.600 3 -12.645 25.115

POSITION Pit Ldrs -2.616 13.855 12 -11.420 6.197

POSITION Other TC 4.213 11.838 12 -3.308 11.735

6RP CVC2
POSITION Co Cmdr -22.796 22.813 2 -227.761 182.165

POSITION Pit Ldrs 8.096 15.101 13 -1.030 17.221
POSITION Other TE 4.447 10.042 9 -3.272 12.166

GRP "I Base
POSITION Co Cadr -4.313 .000 1

POSITION Pit Ldrs 6.190 9.696 1] -.323 12.704

POSITION Other TC -3.505 6.265 B -B.743 1.733

For entire samole 2.441 12.897 71 -.612 5.493

Variable .. T12DFDVN
FACTOR CODE Hean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cmdr 9.619 13.017 3 -22.717 411955

POSITION Pit Ldrs -8.757 10.254 12 -15.272 -2.241
POSITION Other TC ..ooi 9.607 12 -4.103 6.105
6RP CVC2
POSITION Co Endr -11.276 34.0b6 2 -317.344 294.793

POSITION Pit Ldrs 2.463 12.640 13 -5.176 10.101
POSITION Other TC 6.286 13.742 9 -4.277 16.849

GRP MI Base
POSITION Co Cedr -8.938 .000 1
POSITION Pit Ldrs -.725 12.683 11 -9.246 7.795

POSITION Other TC -4.852 8.344 8 -11.828 2.124
For entire sample -.590 12.750 71 -3.608 2.428
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Deviation Scores: Task 12 - Identify L Prioritize Targets

Sumaries of TSK12DVN
By levels of 6RP

Variable Value Label Rean Std Dev Cases

For Entire Population .9252 11.2539 71

GRP 1 IVC2 -.2656 10.3181 27

6RP 2 CVC2 3.4523 14.2132 24

GRP 3 MI Base -.499B 8.0099 20

Total Cases = 91

Missing Cases = 20 OR 22.0 PCT.

Summaries of TSK12DVN
By levels of 6RP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .9252 11.2539 71

6RP 1 IVC2 -.2656 10.3191 27

POSITION I Co Cmdr 7.9272 3.7353 3

POSITION 2 PIt Ldrs -5.6866 9.7354 12

POSITION 3 Other TCs 3.1071 9.5684 12

6RP 2 CVC2 3.4523 14.2132 24

POSITION I Co Lmdr -17.0366 28.4392 2

POSITION 2 Pit Ldrs 5.2791 13.2295 13

POSITION 3 Other TCs 5.3666 10.1328 9

6RP 3 MI Base -.4998 8.0099 20

POSITION I Co Cmdr -6.6250 .0000 1

POSITION 2 Pit Ldrs 2.7325 8.0156 it

POSITION 3 Other TCs -4.1786 6.7167 8

Total Cases = 91

Missing Cases = 20 OR 22.0 PCT.
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Nental Deand: Task 12 - Identify/Prioritize Targets

##e ANALYSIS OF VARIANCE--DESIGN I11CC'

Tests of Between-Subjects Effects.

Tests of Significance for 11 using UNIQUE sums of squares
Source of Variation SS DF NS F Sig of F

WITHIN CELLS 1078.69 62 17.40
CONSTANT .05 1 .05 .00 .958
GRP(I) 5.17 1 5.17 .30 .587
6RP(2) .25 1 .25 .01 .905
POSITION 26.57 2 13.28 .76 .470
GRPf1) BY POSITION 210.01 2 105.00 6.04 .004
6RP(2) BY POSITION 46.12 2 23.06 1.33 .273

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE suss of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 517.62 62 8.35
SCENARIO .01 1 .01 .00 .979
6RP(1) BY SCENARIO .27 1 .27 .03 .859
6RP(2) BY SCENARIO .19 1 .19 .02 .BB1
POSITION BY SCENARIO 27.31 2 13.66 1.64 .203

6RP(M) BY POSITION B 2.50 2 1.25 .15 .861
Y SCENARIO
6RP(2) BY POSITION B .17 2 .08 .01 .99v
Y SCENARIO
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Rental Dmand: Task 12 - Identify/Prioritize Targets

Cell Reans and Standard Deviations
Variable .. T121FMD

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Codr 1.173 .919 3 -1.109 3.456

POSITION Pit Ldrs -1.305 5.159 12 -4.583 1.973
POSITION Other TC 1.435 3.442 12 -.752 3.622
6RP CVC2
POSITION Co Cadr -5.030 6.520 2 -63.606 53.546
POSITION Plt Ldrs 2.676 2.977 13 .877 4.475
POSITION Other TC 1.506 3.145 9 -.912 3.93
GRP Hi base
POSITION Co Cmdr -1.190 .000
POSITION Pit Ldrs .840 1.918 11 -.448 2.128
POSITION Other TC -.431 1.486 8 -1.673 .811

For entire sasole .675 3.579 71 -.172 1.523

Variable .. T120FND
FACTOR CODE Wean Std. Dev. IN 95 percent Conf. Interval

6RP IVC2
POSITION Co Cedr 1.563 5.090 3 -11.080 14.207
POSITION Pit Ldrs -2.540 4.963 12 -5.693 .613
POSITION Other TC 1.523 3.406 12 -.641 3.687
6RP CVC2
POSITION Co Cadr -2.965 9.850 2 -91.464 85.534
POSITION Pit Ldrs 1.135 3.433 13 -.940 3.209
POSITION Other TC 1.022 2.483 9 -.886 2.930
GRP "I Base
POSITION Co Cedr 1.620 .000 1
POSITION Pit Ldrs -.703 3.598 11 -3.120 1.714
POSITION Other TC -.813 1.844 8 -2.354 .729

For entire sasple -.030 3.893 71 -.951 .892
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Rental D nd: Task 12 - Identify/Prioritize -rgets

.Smaries o T12AVRD
sy levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Population .3230 3.1733 71

6w I IVC2 -. 0450 3.7525 27

SRP 2 CVC2 :.1729 3.3804 24

6IP 3 1it Base -.2002 1.6140 20

Total Cases a 91
Hissing Cases • 20 Oi 22.0 PCT.

umries of 712NM1
Dy levels of POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .3230 3.1733 71

POSITION 1 Co Cadr -.b125 4.7268 6
POSMIION 2 Pit Ldrs .0682 3.3164 36
POSITION 3 Other TCs .8329 2.5454 29

Total Cases 91
RHissing Cases x 20 OR 22.0 PCT.

Sumaries of TI2AVYD
Bylevelsof UP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population .3230 3.1733 71

PRP I IVC2 -. 0450 3.7525 27
POSITION 1 Co Cadr 1.3683 2.1625 3
POSITION 2 PIt Ldrs -1.9225 4.0569 12
POSITION 3 Other TCs 1.4792 3.0082 12

PP 2 CVC2 1.1729 3.3804 24
POSITION I Co Cmdr -3."75 8.1848 2
POSITION 2 Pit Ldrs 1.9054 2.8092 13

POSITION 3 Other TCs 1.2639 2.2531 9

6P 3 RI Base -.2002 1.6140 20

POSITION 1 Co Cadr .2150 .0000 1
POSITION 2 Pit Ldrs .0686 1.7164 it
POSITION 3 Other TCs -. 6219 1.5877 -

Total Cases - 91
issing Cases a 20 OR 22.0 PCT.H2-7



Physical Omand: Task 12 - Identify/Prioritize Targets

# *# #ANALYSIS OF VARIANCE--DKSISN I.'''.

Tests of Beteen-Subjects EffecLs.

Tests of Significance forTI using UNIQUE sues of squares
Source of Variation SS DF KS F Sig of F

WITHIN CELLS 495.10 62 7.9
CONSTANT 19.67 1 19.67 2.46 .122
6RPMI) 5.11 1 5.11 .64 .427

(PI2) .91 1 .91 .11 .737
POSITION 6.36 2 3.18 .40 .673
6RP(I) BY POSITION 48.79 2 24.39 3.05 .054
6RP(2) BY POSITION 2.25 2 1.12 .14 .B69

Tests involving 'SCENARIO' Within-SubjKt Effect.

Tests of Significance for T2 using UNIQUE soas of squares
Source of Variation SS OF "S F Sig of F

WITHIN CELLS 283.47 62 4.57
SCENARIO 5.64 1 5.64 1.23 .271
6RPII) BY SCENARIO 5.84 1 5.84 1.29 .263
6RP(2) BY SCENARIO 11.42 1 11.42 2.50 .119
POSITION BY SCENARIO 3.64 2 1.82 .40 .673

6RP(i) BY POSITION B 7.44 2 3.72 .81 .449
Y SCENARIO
6RP(2) BY POSITION 9 2.66 2 1.33 .29 .749
Y SCENARIO
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'Physical Demand: Task 12 - Identify/Prioritize Targets'.

Cell Means and Standard Deviations

Variable .. T12DFPD
FACTOR CODE Rean Std. Dev. N 95 percent Conf. Interval

GRP IVC2

POSITION Co Cadr 1.493 5.058 3 -11.071 14.058

POSITION Pit Ldrs -.629 3.465 12 -2.B44 1.55

POSITION Other TC 1.504 3.379 12 -.643 3.651

GRP CVC2
POSITION Co Cadr -1.410 2.348 2 -22.502 19.682
POSITION Pit Ldrs .697 2.222 13 -.656 2.030
POSITION Other TC -.514 1.229 9 -1.459 .430

GRP MI Base
POSITION Co Cedr .940 .000 1
POSITION Pit Ldrs .B45 2.323 11 -.716 2.405

POSITION Other TC -.656 .553 8 -1.119 -.194

For entire sample .302 2.673 71 -.331 .935

Variable .. T12OFPD
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cedr 3.847 1.768 3 -.545 8.238
POSITION Pit Ldrs -.397 2.617 12 -2.060 1.265

POSITION Other TE .368 2.129 12 -.964 1.721

6RP CVC2
POSITION Co Codr 1.570 3.168 2 -26.892 30.032

POSITION Pit Ldrs 1.346 2.511 13 -.170 2.865
POSITION Other IC 1.020 2.081 9 -.579 2.619
6RP Ml Base
POSITION Co Cmdr -.130 .000 1
POSITION Pit Ldrs .428 2.732 11 -1.407 2.263

POSITION Otner TC -.589 1.122 8 -1.527 .350

For entire sample .576 2.397 71 .009 1.143
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Physical Demand: Task 12 - Identify/Prioritize Targets

Sumearies V! 7 12AVPD
By levels s, e 6

Variable Value Label Ran Std Div Cases

For Entire ;uplation .4390 2.0378 71

GAP 1 IVC2 .4846 2.6313 27
GRP 2 CVC2 .6525 1.7301 24
GAP 3 RI Base .1213 1.4267 20

Total Cases a 91
issing Cam 20 OR 22.0 PCT.

Sumaries t TI2AVPD

By levels of POSITION

Variable Value Label hean Std bev Cases

For Entire 3opulation .4390 2.0378 71

POSITION 1. Co Cadr 1.4292 2.6426 6
POSITION 2 Pit Ldrs .3907 2.2162 36
POSITION 3 Other TCs .2941 1.616 29

Total Cases 91
issing Cases a 20 OR 22.0 PCT.

Sumaries o T12AYPD
By levels c- G P

POSITION

Variable Value Label ean Std Dew Cases

For Entire ;Wulation .430 2.037i 71

GAP 1 IVC2 .4846 2.631 27
POSITION I Co Codr 2.6700 3.000: 3
POSITION 2 Pit Ldrs -. 5133 2.595, 12
POSITION 3 Other TCs .9363 2.319: 12

GAP 2 CVC2 .6525 1.7301 24
POSITION I Co Cedr .0800 2.7577 2
POSITION 2 Pit Ldrs 1.0173 2.1241 13
POSITION 3 Other TCs .2528 .636C 9

GRP 3 I1 Base .1212 1.4267 20
POSITION I Co Cadr .4050 .0000 1
POSITION 2 Pit Ldrs .634 1.6743 11
POSITION 3 Other TCs -.6225 .6777 8

Total Cases z 91
Nissing Cas a 20 OR 22.0 PCT. H2-10



Tin Duand: Task 12 - Identify/Prioritize Targets

#**##ANALYSIS OF VARIANCE--DESISN 1*i**

Tests of Detween-Subjects Effects.

Tests of Significance for TI using UNIQUE sus of squares
Source of Variation SS DF IS F Sig of F

WITHIN CELLS 1135.27 62 18.31
CONSTANT 9.60 1 9.60 .52 .472
6RPIl) 10.13 1 10.13 .55 .460
6RP(2) .14 1 .14 .01 .931
POSITION 15.38 2 7.69 .42 .659
GRP() BY POSITION 117.36 2 56.68 3.20 .047
6RP(2) BY POSITION 52.36 2 26.18 1.43 .247

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation SS DF mS F Sig of F

WITHIN CELLS 421.33 62 6.80
SCENARIO .43 1 .43 .06 .902
6RPII) BY SCENARIO .06 1 .86 .13 .724
6RP(2) BY SCENARIO 1.04 1 1.04 .15 .697
POSITION BY SCENARIO 60.95 2 30.48 4.48 .015

6RP(D) BY POSITION k 1.36 2 .68 .10 .905
V SCENARIO
6RP(2) BY POSITION B 2.76 2 1.38 .20 .817
Y SCENARIO
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Task 12 - Identify/Prioritize Targets

Cell Nuns and Standard Deviations

Variable .. TI2)FTD
FACTOR CODE Mean Std. Dv. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cadr 2.083 1.507 3 -1.660 5.827

POSITION Pit Ldrs -.362 3.979 12 -2.B9 2.167

POSITION Other TC -.956 3.069 12 -2.906 .994

GRP CVC2

POSITION Co Cadr -4.370 5.940 2 -57.736 48.996

POSITION Pit Ldrs .926 4.228 13 -1.629 3.481

POSITION Other TC 1.043 4.339 9 -2.292 4.379

6RP MI Base
POSITION Co Cadr -2.690 .000 1

POSITION Pit Ldrs 2.172 3.004 11 .154 4.190

POSITION Other TC -.525 2.614 8 -2.710 1.660

For entire simple .284 3.705 71 -.594 1.161

Variable .. T120FTD

FACTOR CODE Mean Std. Dav. N 95 percent Conf. Interval

6RP IVC2

POSITION Co Cadr 1.553 3.710 3 -7.663 10.770

POSITION Pit Ldrs -1.859 3.050 12 -3.797 .079

POSITION Other TC .304 2.789 12 -1.467 2.075

6RP CVC2

POSITION Co Cadr -3.390 8.132 2 -76.441 69.691

POSITION Pit Ldrs -.529 3.000 13 -2.342 1.284

POSITION Other TC 2.168 3.942 9 -.962 5.198

6RP "I Base

POSITION Co Cadr -.390 .000 1

POSITION Pit Ldrs -.895 4.333 11 -3.806 2.017

POSITION Other TC -1.099 2.211 S -2.947 .750

For entire sample -.392 3.510 71 -1.213 .449
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Time Deand: Task 12 - UentifylPrioritize Targets

Sumaries of TI2AYTD
By levels of 6RP

Variable Value Labe ean Std Dev Cases

For Entire Population -. 0494 3.0690 71

9RP 1 IVC: -. 4363 -2.4567 27
6PP 2 1CVC .3867 3.9115 24
PP 3 HI Dse -. 0502 2.7329 20

Total Cases z 91
issing Cases z 20 ER 22.0 PCT.

Sumries of T12AVTD

By levels of POSITION

Variable Value Labe. Hean Std Dev Cases

For Entire Population -. 0494 3.0690 71

POSITION 1 Ca Cur -. 6383 4.2976 6
POSITION 2 Pit Lrs -. 103 3.1936 36
POSITION 3 Other TCs .1395 2.7175 29

Total Cases = 91
missing Cases - 20 OF 22.0 PCT.

Summaries of T12AVTD
By levels of 6RP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Population -.0494 3.0690 71

6RP 1 IV -. 43 2.4567 27
POSITION I Co .adr 1.8183 1.2212 3
POSITION 2 Plt Ldrs -1.1104 2.9992 12
POSITION 3 Othe" TCs -.3258 1.7616 12

6RP 2 CVC .3867 3.9115 24
POSITION 1 Co dr -3.8750 7.0357 2
POSITION 2 Plt Adrs .1995 3.4139 13
POSITION 3 Othr TCs 1.6056 3.7481 9

GRP 3 Mll kse -.0502 2.7329 20
POSITION I Co Ladr -1.5350 .0000 1 I
POSITION 2 Pit 'rs .36 3.1425 11
POSITION 3 Other TCs -.9119 2.1068 8

Total Cases a 91
missing Cases a 20 OP 22.0 PCT. H2-13



Effort: Task 12 - Identify/lrioritize Targets

.. #. *ANALYSIS OF VARIANCE--DESI6N I4CC''

Tests of Between-Subjects Effects.

Tests of Significance for TI using UNIQUE suns of squares
Source of Variation SS F "S F Sig of F

WITHIN CELLS 1033.32 62 16.67
CONSTANT 21.14 1 21.14 1.27 .264
6RP(D) 48.75 1 49.75 2.93 .092
6RP(2) .68 1 .68 .04 .841
POSITION 97.03 2 48.51 2.91 .062
6RPI) BY POSITION 155.87 2 77.94 4.68 .013
6RP(2) BY POSITION 15.93 2 7.97 .49 .622

Tests involving 'SCENARIO' Iithil-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares
Source of Variation SS OF HS F Sig of F

WITHIN CELLS 459.29 (2 7.41
SCENARIO 2.55 1 2.55 .34 .559
6RP(M) BY SCENARIO 5.95 1 5.95 .79 .379
6RP(2) BY SCENARIO 9.45 1 9.45 1.29 .263
POSITION BY SCENARIO 42.40 2 21.24 2.97 .064

6RP(M) BY POSITION B 3.17 2 1.59 .21 .809
Y SCENARIO
6RP(2) BY POSITION J 12.97 2 6.43 .87 .425
Y SCENARIO
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Physical Demand: Task 12 - Identify/Prioritize Targets

Cell Means and Standard Deviations
Variable .. TI2DFEF

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cmdr 1.323 1.810 3 -3.173 5.820

POSITION Pit Ldrs .901 2.403 12 -.726 2.328

POSITION Other TC .877 3.126 12 -1.109 2.8b4

6RP CVC2
POSITION Co Lmdr -7.410 3.762 2 -41.208 26.388
POSITION Pit Ldrs 2.067 5.254 13 -1.108 5.242

POSITION Other TC 1.100 3.780 9 -1.805 4.005

GRP Mi Base
POSITION Co Cedr -2.940 .000 1
POSITION Pit Ldrs 1.547 2.466 11 -.110 3.204

POSITION Other TC -.655 1.293 8 -1.736 .426

For entire sample .773 3.594 71 -.077 1.624

Variable .. TI2OFEF
FACTOR CODE Mean Std. Dev. N 95 percent Coni. Interval

GRP IVC2
POSITION Co Cmdr 2.097 2.467 3 -4.031 8.224

POSITION Pit Ldrs -1.407 3.018 12 -3.325 .510

POSITION Other TC .659 2.525 12 -.945 2,264
RP CVC2
POSITION Co Cmdr -3.855 9.256 2 -87.017 79.307
POSITION Pit Ldrs .130 3.549 13 -2.015 2.275

POSITION Other TC 1.556 5.711 9 -2.634 5.945

GRP M Base
POSITION Co Cmdr -5.630 .000 1
POSITION Pit Ldrs -.133 2.616 11 -1.890 1.625

POSITION Other TC -.209 2.207 8 -2.054 1.636
For entire sample -.049 3.603 71 -.902 .804
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Effort: Task 12 - Identify/Prioritize Targets

Sumaries of TI2AVEF
By levels o G1UP

Variable Value Label Mean Std Dev Cases

For Entire Population .3622 3.0347 71

UP I 1VC2 .3967 2.0143 27
GRP 2 CVC2 .6235 4.4924 24
BRP 3 "1 Base .0020 1.9294 20

Total Cases a 91

Hissing Cases Z 20 DR 22.0 PCT.

Sumaries of TI2AVEF
By levels of POSITION

Variable Value Label mean Std kv Cases

For Entire Population .3622 3.0347 71

POSITION I Co Cmdr -1.7367 4.9960 6

POSITION 2 Plt Ldrs .5117 2.79M 3

POSITION 3 Other TCs .6109 2.9138 29

Total Cases x 91
Missing Cases 2 20 OR 22.0 PCT.

Summaries of T12AYEF
by levels of SRP

POSITION

Variable Value Label Mean Std Dev Cases

For Entire Puoulation .3622 3.0347 71

6RP 1 1VC2 .3967 2.0143 27
POSITION 1 Co Csdr 1.7100 1.5811 3
POSITION 2 Pit Ldrs -.3033 1.4519 12
POSITION 3 Other TCs .7643 2.4232 12

GRP 2 CVC2 .6235 4.4924 24
POSITION 1 Co Cedr -5.6325 6.5089 2
POSITION 2 Plt Ldrs 1.0985 4.1930 13
POSITION 3 Other TCs 1.3278 3.9555 9

GRP 3 KI Base .0020 1.9294 20
POSITION I Co Cadr -4.285( .0000 1
POSITION 2 Pit Ldrs .7073 1.6454 11
POSITION 3 Other TCs -.4319 1.6170 8

Total Cases z 91

Missine Cases x 20 OR 22.0 PCT. H2-1E



Frustration: Task 12 - Identify/Prioritize Targets

# *e # ANALYSIS OF VARIANCE-- DESISN 1 # # #

lests of Betwen-Subjects Effects.

Tests of Significance for TI using UNIQUE sues of squares
Source of Variation SS DF HS F Sig of F

WITHIN CELLS 969.32 62 15.63
CONSTANT 34.34 1 34.34 2.20 .143
6RP(I) .48 1 .48 .03 .861
6RP(2) .04 1 .04 .00 .959
POSITION 30.31 2 15.16 .97 .385
6RP(J) BY POSITION 111.34 2 55.67 3.56 .034
6RP(2) BY POSITION 41.38 2 20.69 1.32 .274

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sues of squares
Source of Variation SS OF HS F Sig of F

WITHIN CELLS 359.57 62 5.80
SCENARIO 26.90 1 26.90 4.64 .035
6RP(1) BY SCENARIO 2.03 1 2.03 .35 .556
SRP(2) BY SCENARIO 9.74 1 9.74 1.68 .200
POSITION BY SCENARIO 1.40 2 .70 .12 .887

6RP() BY POSITION P 3.55 2 1.78 .31 .737
Y SCENARIO
6RP(2) BY POSITION B 18.63 2 9.31 1.61 .209
Y SCENARIO
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Cell Means and Standard Deviations
Variable .. T12DFFR

FACTOR CODE Mean Std. Dew. N 95 percent Conf. Interval

BRP lVC2
POSITION Co Cadr -.280 2.299 3 -5.990 5.430
POSITION Pit Ldrs -1.178 3.301 12 -3.275 .919
POSITION Other TC 1.352 3.474 12 -.854 3.559
GRP CYC2
POSITION Co Cedr -4.575 4.236 2 -42.630 33.490
POSITIuN Pit Ldrs 1.737 4.006 13 -.684 4.15B
POSITION Other TC 1.098 3.856 9 -1.866 4.062
GRP "I Base
POSITION Co Cadr 1.560 .000 1
POSITION Pit Ldrs .785 2.317 11 -.771 2.342
POSITION Other TC -1.237 1.990 8 -2.901 .426

For entire sample .350 3.418 71 -.459 1.159

Variable .. T120FFR
FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

ORP JVV2
POSITION Co Cedr .160 .940 3 -2.174 2.494
POSITION Pit Ldrs -2.557 2.720 12 -4.286 -.629
POSITION Other TC -.933 2.659 12 -2.623 .756
GRP CVC2
POSITION Co Cadr -3.795 5.282 2 -51.253 43.663
POSITION Pit Ldrs .50B 4.637 13 -2.294 3.310
POSITION Other TC .518 3.086 9 -1.854 2.890
GRP "I Base
POSITION Co Cmdr -4.440 .000 1
POSITION Pit Ldrs .574 3.031 11 -1.463 2.610
POSITION Other TC -2.145 2.3B9 B -4.143 -.147

For entire saiple -.747 3.379 71 -1.546 .053
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Sumaries of T12AWFi

By levels of GRP

Variable Value Label rean Std Dev Cases

For Entire Population -. 1983 2.9559 71

GRP I IVC2 -.7437 2.5228 27
GRP 2 CVC2 .5623 3.7717 24
PP 3 1l Base -.3746 2.2525 20

Total Cases 91
issing Cases = 20 OR 22.0 PCT.

Sumaries o4 T12AVFYR

By levels of POSITI01

Variable Value Label rean Std Oev Cases

For Entire Population -.1983 2.9559 71

POSITION I C Cadr -1.6650 2.9794 6
POSITION 2 Pt Ldrs -.0096 3.2195 36
POSITION 3 Omter TCs -.1291 2.6073 29

Total Cases z 9:
Kissing Cases = 2 OR 22.0 PCT.

Sumaries of T12AVFR
8V levels of GRP

POSIT]Ob

Variable Value Label aean Std 0ey Cases

For Entire Pooulation -.1983 2.9559 71

GRP 1 IVC, -.7437 2.5228 27
POSITION 1 :o adr -.0600 .7927 j3
POSITION 2 PIt Ldrs -1.8679 2.5671 12
POSITION 3 Other TCs .2096 2.4168 12

PP 2 CVC2 .5623 3.7717 24
POSITION I Cc Cadr -4.1850 4.7588 2
POSITION 2 Fit Ldrs 1.1227 3.9035 1,
POSITION 3 Other TCs .8078 3.0000 9

RP 3 91 Base -.3749 2.2525 20
POSITION 1 Co Cadr -1.4400 .0000 1
POSITION 2 PIt Ldrs .6795 2.0948 11
POSITION 3 ither TCs -1.6913 1.9007 9

Total Cases a 91
"issine Cases a 20 OR 22.0 PCT.
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Appendix H3
Hand-off Target to Gunner

Variable or term

GRP(l) ANOVA factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T13DFDVN Total workload deviation score for defensive

scenario
T13OFDVN Total workload deviation score for offensive

scenario
TSK13DVN Total workload deviation score-mean across

scenarios
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Deviation Scores: Task 13 - Hand-off Target to 6unner

***** ANALYSIS OF VARIANCE -- DESI6N I # #i

Tests of Detwen-Subjects Effects.

Tests of Significance for It using UNIQUE sues of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 15005.74 61 246.00
CONSTANT 8943.01 1 B493.01 34.48 .000

RP(1) 522.61 1 522.61 2.12 .150
GRP(2) 252.33 1 252.33 1.03 .315
POSITION 310.39 2 155.20 .63 .536
6RP ) BY POSITION 613.26 2 306.63 1.25 .2M
W1P(2) BY POSITION 507.05 2 253.52 1.03 .363

Tests involving 'SCENARIO' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE suns of squares
Source of Variation SS DF fS F Sig of F

WITHIN CELLS 3920.15 61 64.26
SCENARIO 3.66 1 3.66 .06 .912
6RP(1) BY SCENARIO .43 1 .43 .01 .935
GRP(2) BY SCENARIO 31.42 1 31.42 .49 .487
POSITION BY SCENARIO 70.79 35.40 .55 .579

6RP(1) BY POSITION B 110.59 2 55.29 .86 .428
Y SCENARIO
6RPt2) BY POSITION 0 154.13 2 77.07 1.20 .30
Y SCENARIO
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Cell heans and Standard Deviations
Variable .. T13DFDVN

- FACTOR CODE Mean Sto. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cedr -21.098 7.634 3 -40.061 -2.135

POSITION PJt Ldrs -9.478 11.290 10 -17.554 -1.401

POSITION Other TC -11.923 11.960 12 -19.523 -4.324

6RP CVC2
POSITION Co Cadr -5.526 10.099 2 -96.261 85.210

POSITION Pit Ldrs -14.313 15.000 12 -23.844 -4.782

POSITION Other TE -5.580 B.638 12 -11.068 -.092

6RP HI Base
POSITION Co Cmar -15.313 .000 1

POSITION Pit Ldrs -7.082 19.231 11 -20.002 5.837

POSITION Other It -13.044 5.924 7 -18.431 -7.658
For entire sample -10.506 12.752 70 -13.54? -7.466

Variable .. T13OFDVN
FACTOR CODE hean Std. Dev. N 95 percent Conf. Interval

GRP IVC2
POSITION Co Cadr -21.391 10.664 3 -47.872 5.110
POSITION Pit Ldrs -9.493 11.054 10 -17.400 -1.585
POSITION Other TC -7.252 10.158 12 -13.706 -.798
GRP CVC2
POSITION Co Cedr -8,460 32.913 2 -304.171 287.250

POSITION Pit Ldrs -8.302 14.332 12 -17.408 .805
POSITION Other TC -3.275 B.027 12 -8.375 1.625
GRP MI Base
POSITION Co Cmdr -16.93B .000
POSITION Pit Ldrs -12.3 62 14.143 11 -21.363 -2.860
POSITION Other TC -11.686 6.765 7 -17.943 -5.430

For entire saole -9.095 11.993 70 -11.955 -6.236

H3-3



Deviation Scores: Task 13 - Hand-off Target to Bonner

Sumaries of TSKI3DVN
by levels of 6RP

Variable Value Label Mean Std Dev Cases

For Entire Population -9.8008 11.0155 70

BRP 1 IVC2 -10.9449 10.6523 25
RP 2 CVC2 -7.3002 10.3942 26

6RP 3 KI base -11.0329 12.4334 19

Total Cases = 91
Missing Cases x 21 OR 23.1 PCT.

Sumaries of TSKI3DVN
By levels of 6RP

POSITION

Variable Value Label mean Std Dev Cases

For Entire Population -9.8008 11.0155 70

6RP 1 IVC2 -10.9449 10.6523 25

POSITION 1 Co Cadr -21.2395 9.1059 3
POSITION 2 Plt Ldrs -9.4851 10.6984 10
POSITION 3 Other TCs -9.5878 10.2958 12

ORP 2 CVC2 -7.8002 10.3942 26
POSITION I Co Cedr -6.9931 11.4070 2

POSITION 2 Pit Ldrs -11.3075 13.5500 12
POSITION 3 Other TCs -4.4274 4.9157 12

BRP 3 Ml base -11.0329 12.4334 19
POSITION 1 Co Cmdr -16.1250 .0000 1
POSITION 2 Pit Ldrs -9.7221 15.9820 11
POSITION 3 Other TCs -12.3654 5.8162 7

Total Cases = 91

Missing Cases = 21 OR 23.1 PCT.
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Appendix H4
Coordinate Platoon Fires

Variable or term Mn-it~

GRP(l) -ANOVA-factor comparing CVCC with Ml Baseline
GRP(2) ANOVA factor comparing CVCC with IVCC
T150FDVN and
T15DFDVN Not tested because of low n

TSK15DVN Total workload deviation score-mean across
scenarios
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Deviation Scores: Task 15 - Coordinate Platoon Fires

*.. ANALYSISF ARIANCE --DESIGN 1I ''

Tests of Significance for T15DYN using UNIQUE sues of squares
Source of Variation SS DF "S F Sig of F

WITHIN CELLS 2455.29 2.2 111.b0
CONSTANT 878.14 1 978.14 7.57 .010
BRP11) 61.06 1 61.06 .55 .467
GRP(2) 1.16 1 1.16 .01 .920
POSITION 3.04 1 3.04 .0V3 .870
SRP(1 BY POSITION 140.38 1 140.38 1.26 .274
GRP(2) BY POSITION 293.30 1 283.30 2.54 .125
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Cell Means and Standard Deviations
Variable .. T15DYN

FACTOR CODE Mean Std. Dev. N 95 percent Conf. Interval

6RP IVC2
POSITION Co Cadr -5.90b 5.664 3 -19.977 8.165

POSITION Pit Ldrs -4.002 11.219 11 -11.539 3.535

6RP CVC2
POSITION Co Cmdr -3.644 6.292 3 -19.274 11.96

POSITION PIt Ldrs -15.027 30.576 2 -289.740 259.68b

6RP N! Base
POSITION Co Cmdr -14.667 .000 1
POSITION Pit Ldrs -2.495 4.112 8 -5.933 .943

For entire sasple -4.906 10.217 29 -9.867 -.944
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Deviation Scores: Task 15 - Coordinate Platoon Fires

Summaries of T15DVN
By levels of GRP

Variable Value Label Mean Std Dev Cases

For Entire Population -4.4981 9.4602 35

BRP I IVC2 -4.2698 9.4855 16
GRP 2 CVC2 -5.3299 15.1026 7
GRP 3 ml base -4.3172 5.3820 12

Total Cases 35

Summaries of T15DVN

By levels of POSITIOK

Variable Value Label Rean Std Dev Cases

For Entire Population -4.4981 9.4602 35

POSITION 1 Co Cmdr -6.1082 6.2568 7
POSITION 2 Pit Ldrs -4.4780 11.3323 21
POSITION 3 Other TCs -2.8681 5.7869 7

Total Cases = 35
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